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ABSTRACT
Type 2 diabetes (T2D) is characteristically the result of modifiable risk factors, impacting the
health and well being of all ethnic backgrounds across the lifespan. Research has indicated that
despite the many risk factors associated with T2D, alterations in dietary macronutrient
composition can lead to improvements in disease management and resultant complications.
Therefore, the purpose of this evidence-based practice (EBP) project was to provide individuals
with reduced carbohydrate (carb) diet education to promote greater glycemic control and reduce
associated risk factors through macronutrient modification, specifically carb intake. An
integration of the most current evidence obtained from the critically appraised literature provided
the best practice model for this EBP project, yielding 11 pieces of good quality evidence. Nola
Pender’s health promotion model and the Iowa model of evidence-based practice served as the
theoretical frameworks guiding this practice change. A convenience sample of patients with
T2D, aged 18 to 65 years, seeking routine medical care from a family practice during the fall of
2015 were recruited. The intervention included an individualized, 15-minute Doctor of Nursing
Practice (DNP) student-led educational session regarding a reduced carb diet and its effect on
T2D. Informational handouts and dietary food record sheets were also provided to each patient.
Outcomes were evaluated via a descriptive, within-group pre-test/post-test design and included
the knowledge of reduced carb diet strategies and the impact on T2D, hemoglobin A1c (HbA1c),
lipid level, weight, body mass index, waist circumference, blood pressure, changes in
medication management, and dietary compliance according to take-home food records. Of the
24 patients recruited, 19 patients returned for the 3-month follow up appointment. The project
demonstrated significant improvements in patients’ knowledge about T2D (p < .05), HbA1c (p <
.05), high-density lipoprotein (p < .05) levels, weight (p < .01), body mass index
(p < .01), waist circumference (p < .01), and systolic (p < .05) and diastolic (p < .05) blood
pressure. The findings from this project can help to initiate policy change for the management of
patients with T2D within this family practice, enhancing the provision of chronic care.

ix
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CHAPTER 1
INTRODUCTION
Background
To appreciate the need for this evidence-based practice project (EBP), it is critical to
understand what diabetes mellitus (DM) is and the differentiation between type 1 diabetes (T1D)
and type 2 diabetes (T2D). Overall, DM, a conglomerate of heterogeneous metabolic disorders,
develops when the body’s insulin secretion is incapable or insufficient to maintain appropriate
glucose levels in the blood (Handelsman et al., 2015). Type 1 diabetes and T2D represent the
two major types of DM, with T2D comprising greater than 90% of cases (Handelsman et al.,
2015). Unlike T1D, which is more closely associated with complete insulin deficiency as a result
of a non-modifiable, autoimmune disease, T2D characteristically results from modifiable risk
factors including being overweight or obese, lifestyle choices, metabolic syndrome, and or a
history of gestational diabetes. Additionally, patients with T2D also have evidence of
hyperlipidemia, hypertriglyceridemia, and increased fasting or post-prandial blood insulin levels
(Handelsman et al., 2015). Despite the many risk factors associated with T2D, it is possible to
manage the disease and reduce resultant complications through lifestyle modifications including
an alteration in dietary macronutrient consumption.
One of the main diagnostic tools used to diagnose and manage T2D is hemoglobin A1c
(HbA1c), a laboratory blood test. Hemoglobin A1c is one of the greatest indicators of glycemic
control long-term, specifically over a period of three months (Mollaoglu & Beyazit, 2009). A
definitive diagnosis of T2D is represented by an HbA1c of 6.5% or greater (Handelsman et al.,
2015). According to the American Association of Clinical Endocrinologists (AACE) and the
American College of Endocrinology (ACE) clinical guidelines (2015), non-pregnant individuals
with T2D without evidence of cardiovascular disease or episodes of severe hypoglycemia
should have an HbA1c of less than 6.5% whereas non-pregnant individuals with T2D with
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evidence of cardiovascular disease, episodes of severe hypoglycemia, multiple co-morbidities
including kidney or liver disease, or macrovascular complications should aim for an HbA1c goal
between 7% and 8% (Handelsman et al., 2015). Overall, the management of T2D is highly
individualized and dependent upon the patient’s life expectancy and concurrent disease states
(Handelsman et al., 2015).
By understanding T2D and its associated risk factors, the statistical impact of the
disease on a global and national level can be better perceived and appreciated, knowing that
the disease can be prevented or mitigated through appropriate lifestyle choices. Globally, the
prevalence of T2D was estimated at 9% among adults aged 18 years and older in 2014 (World
Health Organization [WHO], 2015), with 387 million individuals living with T2D and an estimated
increase of 205 million individuals affected by 2035 (International Diabetes Federation [IDF],
2014b). Additionally, a total of 1.5 million deaths in 2012 were directly attributed to T2D
worldwide (WHO, 2015). On a national level, according to the American Diabetes Association
(ADA, 2014), the prevalence of individuals living with T2D in the United States (U.S.) in 2012
was estimated at 29.1 million people, or 9.3% of the population with an incidence rate of 1.7
million new diagnoses. Of the individuals living with T2D, racial and ethnic proportions include
a) American Indians/Alaskan Natives (15.9%), b) non-Hispanic African Americans (13.2%), c)
Hispanics (12.8%), d) Asian Americans (9.0%), and e) Caucasians (7.6%) (ADA, 2014).
Furthermore, the prevalence of T2D in the elderly population aged 65 years and older is
estimated at 11.8 million individuals, or 25.9% of that population specifically (ADA, 2014). More
strikingly, between the years of 2008 to 2009, the incidence of T2D in the youth population was
5,089 cases (ADA, 2014). This is a significant concern as T2D leads to many devastating, longterm consequences and diseases that negatively impact individuals’ health, productivity, and
well-being.
Specifically, long-term consequences and associated diseases of T2D include
hypertension, stroke, myocardial infarction, coronary artery disease, dyslipidemia, diabetic
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retinopathy, blindness, kidney disease, and non-traumatic amputation (ADA, 2014). In fact,
individuals with T2D have a 25% greater risk of requiring a non-traumatic lower limb amputation
compared to individuals without T2D while cardiovascular diseases including coronary artery
disease, myocardial infarction, and stroke have become the most common cause of death (IDF,
2014a).
As a result of the increase in the prevalence and incidence of T2D despite several
governmental and organizational recommendations and clinical guidelines to manage the
disease and its associated consequences, there is great debate as to the appropriate
macronutrient composition to manage T2D. Currently, prevention and management of T2D
includes individualized medical nutrition therapy (MNT), carbohydrate (carb) counting, oral antiglycemic medications, insulin, 150 minutes of physical activity per week, and weight
management (Gonzalez-Campoy et al., 2013). Another critical component to diabetes
management to reduce cardiovascular risk factors includes smoking cessation and cholesterol
and blood pressure management (Gonzalez-Campoy et al., 2013). In regards to MNT and
macronutrient content, evidence has shown that the amount and type of carb intake is the main
determinant of blood glucose levels. Specifically, many organizations and clinical guidelines
including AACE, ACE (Gonzalez-Campoy et al., 2013), and ADA (2014) promote a carb intake
of 45% to 65% of daily caloric intake, with an emphasis on whole grain and high fiber products.
However, recent evidence has demonstrated that a reduced carb diet ranging between 13% and
less than 45% of daily caloric intake from carbs consisting mainly of non-starchy vegetables and
minimal fruit intake is more effective at managing T2D and its associated risk factors. In fact,
reduced carb diet education in individuals with T2D has been shown to promote greater
glycemic control, specifically HbA1c (Ajala et al., 2013; Dong et al., 2013; Gannon et al., 2010;
Hussain et al., 2012; Krebs et al., 2013; Rock et al., 2014; Sasakabe et al., 2011; Shai et al.,
2008; Tay et al., 2014; Yancy et al., 2005), weight loss (Dong et al., 2013; Hussain et al., 2012;
Krebs, Rock et al., 2014; Sasakabe et al., 2011; Shai et al., 2008; Yancy et al., 2005), improved
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lipid levels (Ajala et al., 2013; Hussain et al., 2012; Rock et al., 2014; Tay et al., 2014; Yancy et
al., 2005), and blood pressure (Dong et al. 2013).
Statement of the Problem
Despite the many governmental and organizational diet recommendations and clinical
guidelines to promote greater diabetes management and glycemic control, the prevalence of
T2D continues to rise, having reached epidemic proportions. In addition to the rising number of
individuals with T2D and the increased number affected in the youth population, there is great
concern that the current healthcare system will be unable to meet the care demands required of
this population (U.S. Department of Health and Human Services [USDHHS], 2015).
Furthermore, the potential inability to provide the appropriate care may further add to the
morbidity and mortality resultant of the disease, further complicating the overburdened
healthcare system (USDHHS, 2015).
In an effort to reduce the effects of an overburdened healthcare system, the USDHHS’
(2015) Healthy People 2020 posits that recent discoveries including dietary approaches
regarding T2D management should be implemented to complement current diabetes
management. Therefore, the emerging evidence supporting a reduced carb diet is an example
of a recent discovery that may provide a complimentary approach to promote greater glycemic
control among individuals with T2D. Specifically, Healthy People 2020 aims to reduce the
number of individuals with an HbA1c level greater than 9% by 10% and increase the number of
individuals with an HbA1c level less than 7% by 10% (USDHHS, 2015). By recognizing the
Healthy People 2020 goals regarding glycemic control and recommendations to utilize recent
discoveries and emerging evidence to complement current strategies to manage T2D
(USDHHS, 2015), healthcare providers are well positioned to promote appropriate changes to
current care that encompass the afforded modifications to diabetes management.
To provide an understanding of the significance of T2D on a state level, the rate of
individuals diagnosed with T2D in Indiana increased by more than 50% from 1994 to 2012
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(Centers for Disease Control and Prevention [CDC], 2012b). More specifically, Lake County, the
county in which this EBP project was implemented, has an estimated 44,996 individuals living
with T2D (CDC, 2012a). This number provides support for implementing the EBP project within
a local, privately owned family practice that provides care to a large number of individuals with
T2D. Due to the significant state and county statistics of individuals diagnosed with T2D, it is
evident that a change in diabetes management is imperative at the local level.
Clinical Agency Data
In recent years, it has been noted that a medical home comprised of a patient’s primary
care physician provides superior patient-centered care across the lifespan. Additionally, patients
who have adopted a medical home receive greater quality care of chronic and acute illnesses
as a result of a built relationship between the provider and patient over time (Rosenthal, 2008).
It is the primary care physician who provides the initial point of care into the healthcare system
and constitutes the coordination of current and future healthcare services. Therefore, because
patients, especially those with T2D, seek routine medical care multiple times per year from their
medical home’s primary care physician, it was deemed appropriate to implement this EBP
project within this setting.
Consequently, the office of a local privately owned primary care practice was selected as
the setting for this EBP project as this represented the medical home for the majority of patients
seeking healthcare. The medical team was comprised of two physicians, four medical assistants
(MA), three secretaries, and one nurse manager. The office primarily serves the middle-class
population of Lake, Porter, Jasper, and Newton Counties in Indiana. Specifically, more than
60% of the patients reside in Lake County with the remaining counties proportionately
representing the remaining 40% of the patient population served (primary physician, personal
communication, June 24, 2015). Currently, the patient database is roughly 2,800 patients with
an average of 25 patients seen per day. Patients aged 18 to 65 years represent approximately
70% of the patient database. Moreover, patients treated in the office have private insurance, no
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insurance, or Medicare; the office does not provide services to Medicaid recipients (primary
physician, personal communication, June 24, 2015). The background of the patient population
served is representative of the main counties served, which are predominately Caucasian
(85%), Hispanic (7%), African American (7%), and other (1%) (primary physician, personal
communication, June 8, 2015). Of the total number of patients seen in the office, roughly 15% to
20% have T2D (primary physician, personal communication, June 8, 2015).
Due to the influx of new patients to the practice (on average, 4 to 7 per day) (primary
physician, personal communication, June 1, 2015), there is an increased demand and stress
placed on the physician to provide care to numerous patients throughout the day; thus, time is
often limited in regards to providing patients with appropriate education individualized to various
disease states. Specifically, patients with T2D often do not receive the appropriate education
regarding diet and or educational materials to supplement what limited education is provided
during the patient’s visit. Although roughly 80% of the patients cared for with T2D are controlled
according to ADA standards (HbA1c <7.0%), the physician perceives an HbA1c of <7% as
undesirable with room for improvement (primary physician, personal communication, June 8,
2015). Currently, the physician does not refer patients to a diabetes educator or dietitian; rather,
he provides minimal education regarding carb intake often educating patients to reduce carb
intake to less than 50 g/day. Although the physician provides a specific amount of carb intake,
one does not provide supplemental materials for patients’ future reference or specific guidelines
of what foods should be consumed and avoided. Therefore, providing a short, 15-minute
educational session afforded by the project manager, a Valparaiso University (Valpo) Doctor of
Nursing Practice (DNP) student, regarding a reduced carb diet in addition to supplemental
educational materials will reduce the physician’s time spent on education, as the patient will
acquire appropriate take-home materials to perpetuate ongoing reinforcement of the education
provided.
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Purpose of the Evidence-Based Practice Project
It is evident that the epidemic of T2D is imperishable to current governmental and
organizational guidelines, thus promoting an effort to mitigate the disease through the utilization
of emerging evidence supporting modified macronutrient intake. The purpose of this EBP
project was to implement reduced carb diet education, with a carb intake of 15% of daily caloric
intake or 65 g/day, using a synthesis of current evidence to provide patients with T2D a
complimentary approach to diabetes management. The project aimed to examine the effect of
reduced carb diet education on HbA1c in patients with T2D. Consequently, the following clinical
question was established which led to the undertaking of this EBP project: What is the effect of
reduced carbohydrate diet education on HbA1c in patients with type 2 diabetes? The aims of
the project were to improve HbA1c levels, weight, waist circumference, body mass index (BMI),
blood pressure, and lipid levels in patients with T2D to reduce the risks associated with chronic
uncontrolled T2D. The PICOT (patient population, intervention of interest, comparison
intervention or status, outcome, and timeframe) framework was used to guide the project and
develop a systematic approach to retrieving the best available evidence. The following PICOT
question was developed: For patients with type 2 diabetes, what is the effect of reduced
carbohydrate diet education, compared to usual care, on HbA1c over a 3-month period?
Significance of the Project
The epidemic of T2D and its associated consequences including hypertension, stroke,
myocardial infarction, coronary artery disease, dyslipidemia, diabetic retinopathy, blindness,
kidney disease, and non-traumatic amputation (ADA, 2014) reinforce the need to identify
alternative measures to effectively manage T2D. Additionally, from an economic standpoint,
T2D and its associated illnesses, regardless of age, contributed to $245 billion of the estimated
national cost in treating diabetes alone in 2012 (ADA, 2014). Individuals with T2D, on average,
have an increased length of hospital stay incurring roughly $124 billion of the $475 billion of the
national expenditure for in-patient care (Yang et al., 2013). Furthermore, the indirect costs
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related to T2D is estimated at $68.6 billion as a result of lost productivity due to unemployment
including permanent disability, absenteeism, and premature mortality (Yang et al., 2013). With
the increasing demands waged by T2D on both society and the healthcare system, it is
imperative that healthcare providers are willing to seek alternative measures to promote the
health and wellness of their patients.
Therefore, the purpose of this EBP project was to provide individuals with reduced carb
diet education to promote greater glycemic control and reduce associated risk factors through
macronutrient modification, specifically carb intake. By providing individuals with reduced carb
diet education, they will have a greater understanding of how to control their diabetes by limiting
carb intake and by making appropriate food choices. Overall, individuals were given the
opportunity to enhance their health and quality of life by adopting a complimentary approach to
managing T2D.
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CHAPTER 2
THEORETICAL FRAMEWORK AND REVIEW OF LITERATURE
Theoretical Model
In order to implement this EBP project, Nola Pender’s health promotion model (HPM) was
selected as the guiding theoretical framework (George, 2011). To better understand individuals’
underlying cognitive and behavioral motivations behind decision-making, Pender developed and
published the first version of the HPM in 1982. The initial framework was comprised of seven
cognitive-perceptual factors that focused on an individual’s perception of health and ability to
conduct specific roles or attributes based on accessibility and barriers to action (George, 2011).
In addition, the initial model incorporated five modifiable factors that may allow or inhibit an
individual’s ability to follow through with a given behavior. In comparison to other models, the
HPM promotes decision-making based on an approach- or competence-oriented model rather
than a fear-based motivational tactic (George, 2011).
After years of conducting and analyzing research utilizing her initial framework, Pender
developed an updated model in 1996 that eliminated unnecessary factors that were not
proficient in defining or predicting health behaviors (George, 2011). In the current revised
model, the HPM incorporates features from the social cognitive theory, expectancy value theory,
and the holistic human functioning perspective. The culmination of the aforementioned theories
and initial framework maintains that an individual’s actions or behaviors are a) impacted by
internal and external influences, b) perceived as rational and economical, c) perceived as
having personal value, and d) perceived to achieve a desired outcome (George, 2011).
Specifically, the HPM examines individual characteristics and experiences, behavior-specific
cognitions and affect, and behavioral outcomes in order to understand the contextual features
that may impact the adoption of the intended health-promoting behavior (George, 2011).
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The health promoting nature and ability to individually tailor the concepts of the HPM allow
for its use to be broadly applied to many health-related behaviors including dietary and lifestyle
modifications. Therefore, the HPM was an ideal framework for this EBP project as the main
outcome is a health-promoting behavior (dietary modification) to reduce comorbidities
(associated with high HbA1c levels) and increase quality of life in patients with T2D. Therefore,
the following concepts comprise the HPM and will be further examined as to how they pertain to
the behavioral change required to promote the health of individuals with T2D through dietary
modification.
Individual Characteristics and Experiences
The first propositional group identified within the HPM alludes to an individual’s unique
characteristics and experiences that combine to form some level of importance that will
ultimately affect one’s behavior (George, 2011). Specifically, the model attempts to extricate the
most significant variable that provides the greatest impact on the intended behavior change. In
order to determine significant variables pertinent to each individual, one must examine prior
related behaviors and personal factors (George, 2011).
Prior related behaviors. In order to predict whether a behavior will be adopted in the
future, one must determine the frequency of the same or similar behavior in the past.
Additionally, prior related behaviors are examined according to direct and indirect influences.
Direct influences often strengthen habit formation as a result of repeated habit performance
(George, 2011). In regards to patients with T2D who are diet-controlled, they may be more likely
to modify their diet compared to patients who rely on medication alone. Diet-controlled patients
are more habitually trained to consider their dietary intake as their choices affect their glycemic
control and overall health status. In contrast, indirect influences of prior related behaviors
include perceived self-efficacy, perceived benefits and barriers, and positive or negative activityrelated affect (George, 2011). In patients with T2D, indirect influences can be mitigated or
enhanced by the healthcare professional through education and identification of obstacles that
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inhibit one’s ability to carry out the intended health promoting behavior. Specific examples of
indirect influences will be provided within the section describing behavior-specific cognitions and
affect.
Personal factors. Biological, psychological, and sociocultural characteristics represent
the personal factors that impact health-promoting behavior. Specifically, biological factors
including age, gender, height, weight, waist circumference, and BMI; psychological factors
including self-motivation and perceived health status; and sociocultural factors including race,
education, and socioeconomic status were examined in this EBP project. The specific
characteristics noted provide a substantial background and holistic perspective of the patient
and are predictive of current behavior and the outcome of the intended behavior change.
Behavior-Specific Cognitions and Affect
The next propositional group examines behavior-specific cognitions and affect that
ultimately determine behavior change as they represent the major motivational factors to
facilitate change (George, 2011). The concepts include a) perceived benefits of action, b)
perceived barriers to action, c) perceived self-efficacy, d) activity-related affect, e) interpersonal
influences, and f) situational influences. As a whole, these concepts comprise a commitment to
a plan of action in which an immediate consideration of competing demands and preferences
ensues (George, 2011).
Perceived benefits of action. By perceiving an action as beneficial, one is deriving
motivation to commit to a plan of action that is continually reinforced by direct (personal
experience) or indirect (observation) experiences (George, 2011). In order to promote a positive
perception of dietary modification for this EBP project, patients were provided with education
that reveals the potential positive outcomes if commitment to the plan of action is adopted. The
portrayal of potential positive outcomes will include better glycemic control, decreased HbA1c
levels, weight loss, improvements in lipid levels, blood pressure, and BMI, and possible
reduction or discontinuation of current oral anti-glycemic medications.
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Perceived barriers to action. As the HPM emphasizes each patient individually, it is
important to understand how each patient perceives associated barriers and their impact on
performing or not performing the behavior. Barriers to action may include a lack of resources or
access including time and money or a loss of satisfaction or pleasure received by performing
the act (George, 2011). In order to address any barriers to action, barriers will be ascertained
through communication at the completion of the educational intervention. There are many
anticipated barriers with dietary modification including time needed to shop for groceries and
meal plan, work constraints, costs of healthy foods, difficulty preparing family meals, fear of
hypoglycemia, lack of support, lack of knowledge, and stress. In order to resolve or minimize
any perceived barriers to action, each patient’s perceived barriers were evaluated and
interventions or alternative approaches were provided accordingly.
Perceived self-efficacy. The perception of one’s ability to accomplish or achieve the
target behavior is known as perceived self-efficacy. When an individual has perceived selfefficacy, one contains the judgment or personal capability to perform the health-promoting
behavior (George, 2011). Therefore, perceived self-efficacy was determined during the
educational intervention through communication and dialogue with project participants.
Additionally, patients were given educational pamphlets including sample meal plans and
grocery lists, a reduced carb food pyramid, and carb-count food lists to increase their selfefficacy to accomplish the targeted behavior. By enhancing one’s self-efficacy through the use
of interventional tools, one’s perception of barriers to action is reduced, further enhancing the
health-promoting behavior.
Activity-related affect. In response to the behavior performed, the individual will create
a subjective feeling, either negative or positive, that will predict future commitment to the plan of
action (George, 2011). Consequently, if the developed affect is presumed positive, the behavior
will likely be performed long-term; however, if the developed affect is presumed negative, the
behavior will be dismissed without further appraisal. Therefore, if the patient with T2D adheres
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to the diet modification and feels healthy and more energized, one is likely to continue the
health-promoting behavior. Furthermore, as activity-related affect increases, so too, does
perceived self-efficacy, further promoting the adherence to diet modification.
Interpersonal influences. Sources of interpersonal influences include family, peers,
and healthcare providers as well as norms, expectations of others, social support, and modeling
of others’ behaviors (George, 2011). Specifically, interpersonal influences are often the result of
the individual’s perceptions of others’ beliefs and or feelings in regards to the intended behavior.
Therefore, the more independent the individual, the less likely that interpersonal influences will
interfere with the engagement in the health-promoting behavior. In patients participating within
this EBP project, it was critical to define patients’ dependency on family or significant others in
order to promote successful engagement in dietary modification. Interpersonal influences were
assessed during the intervention through communication as well as questions within the pretest
and demographic information form.
Situational influences. Included within this concept are an individual’s perception of
the demand characteristics, available options, and environmental features that impact the
intended behavior. Demand characteristics may be exemplified through the healthcare
provider’s urgency to regain one’s health by way of the health-promoting behavior. Along with
the proposition to change behavior, the provider may offer available options of various food
choices that accommodate the patient’s preferences to promote adherence to the intended
change. Coupled with a variety of food choices, the provider recommended that the patient shop
the perimeter of the grocery store, which fostered encouraging environmental features such as
healthy fruits and vegetables and fresh protein sources consisting of meat, poultry, and fish.
Therefore, situational influences were examined in this EBP project through communication and
dialogue to assess patient preferences and demand characteristics in promoting a change in
one’s dietary behavior.
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Commitment to a Plan of Action and Immediate Competing Demands and Preferences
The initiation of the health-promoting behavior represents the commitment to a plan of
action (George, 2011). Within this stage of the model, the individual must embody a plan to
commit to and strategies to reinforce continual engagement in the behavior. In opposition to the
commitment to a plan of action, interference of immediate competing demands deem the
individual powerless to commit, as alternative behaviors cloud one’s consciousness prior to the
intended health-promoting behavior (George, 2011). In contrast, individuals have control over
immediate competing preferences, which were exemplified in this project through one’s choice
to make healthier food options when faced with unhealthy choices (i.e. eating a salad versus a
hotdog and fries). Without strategies to circumvent competing demands and preferences, failure
will likely ensue, as the individual will not have the power to overcome the competing demands
and preferences that interfere with behavior adherence (George, 2011). Patients in the EBP
project were provided with strategies to overcome competing demands and preferences during
the educational intervention and commitment to the plan of action was assessed through a posttest survey.
Behavioral Outcome
Finally, the resultant compilation of the aforementioned concepts is the health-promoting
behavior. The goal of the behavioral outcome is for the individual to realize the benefits of one’s
actions and to continually incorporate healthy behaviors (George, 2011). Within this EBP
project, behavioral outcome was assessed by measuring pre- and post-HbA1c levels and by
behavior adherence questions through a post-test survey and self-reported food record. By
understanding the patient’s perception of health, benefits to action, barriers to action, perceived
self-efficacy, and internal and external influences, the healthcare provider was able to
manipulate one’s environment and external cues in order to promote health and wellness
through successful behavior modification.
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Application to the Evidenced-Based Practice Project
The main goal of this EBP project was to enhance the health of patients with T2D by
instituting a health-promoting behavior of dietary modification. Therefore, the HPM was an
applicable choice to guide the development and implementation of this EBP project as the
desired outcome was enriching health and quality of life through a health-promoting behavior.
Because adherence to dietary modification is often circumstantial and ill perceived, the HPM
model allows the healthcare professional to examine an individual’s perception of and barriers
to action and to individualize care to better promote behavior change and acceptance.
Therefore, the HPM was an ideal choice to guide this EBP project as it posits that each patient
be individually and holistically evaluated to promote a successful and sustained behavioral
outcome.
Strengths and limitations. The HPM’s broad applicability across multiple disciplines
and settings made it an ideal choice to guide this EBP project. An additional strength is the
model’s holistic view of the patient and adaptability to comply with patient preferences.
However, the limitations of the HPM’s applicability to this EBP project lie within the time
constraints to deliver patient education and address any questions or concerns brought forth by
the patient. Although this was not a limitation of the model itself, it may, however, be difficult for
providers in many settings to obtain a holistic understanding of each patient, as patient-toprovider time is often limited due to time constraints and patient load. However, this limitation
may be overcome as the relationship between the provider and patient develops over time.
Thus, the provider will gain a greater understanding of the circumstantial factors that affect each
patient through subsequent visits in which one can provide appropriate interventions to ensure
sustained dietary modification.
Evidence-Based Practice Model
In addition to the use of the HPM, the Iowa model of evidence-based practice to promote
quality care was used to guide the development of this EBP project. The Iowa model was
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developed by Marita Titler and colleagues from the University of Iowa Hospitals and Clinics in
an effort to better understand the process of knowledge transformation and provide a foundation
for the implementation of research into clinical practice (Dontje, 2007). Since its initial debut in
1994, the model was revised in 2001 to better reflect the changes of the healthcare market and
terminology related to evidence-based practice and the application of various types of evidence
to support practice change (Titler et al., 2001). The Iowa model closely mimics the steps of the
scientific process, which thereby alludes to its broad applicability across many healthcare
disciplines (Melnyk & Fineout-Overholt, 2011). Specifically, the steps of the Iowa model include
a) identification of a knowledge- or problem-focused trigger, b) assess the trigger’s priority, c)
form a team, d) assemble relevant and related research, e) critique and synthesize the
evidence, f) pilot the change in practice, g) adopt and institute the change in practice, and h)
evaluation of change outcomes.
The initial step of the model promotes that a knowledge- or problem-focused trigger be
identified within the clinical practice setting in order to initiate an EBP project. Thus, the project
manager perceived a problem-focused trigger within one’s family nurse practitioner clinical
setting, noting a high number of patients with uncontrolled T2D as indicated by elevated HbA1c
levels. Due to the large number of patients with uncontrolled T2D, it became apparent that the
usual care or ADA recommendations for dietary modification to manage T2D provided to each
patient insignificantly impacted the desired outcome of HbA1c levels; thus, a complimentary diet
approach was sought to instigate greater glycemic control. As a result, the problem-focused
trigger was incorporated into the PICOT question: “What is the effect of reduced carbohydrate
diet education on HbA1c in patients with type 2 diabetes over a three month period?” Through
conversation with the project site facilitator and primary physician, the problem was deemed a
priority as the current healthcare environment indicates a need for improved chronic disease
management, which ultimately affects provider reimbursement.
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Therefore, the next step in the model emphasizes the creation of a team to ensure
multidisciplinary involvement to promote change. For this EBP project, a team was established
which included the project site facilitator, also the main physician in the practice, four medical
assistants, and one nurse. With the compliance of the entire team to enact change, the next two
stages were dependent upon the project manager, which included a) the compilation of relevant
research and related literature and b) the critique and synthesis of the research for use in
practice. Once the research was compiled, critiqued, and synthesized, it was disseminated
among the team members who were in support of the progression to the next step in the model,
piloting the change in practice.
Following the piloted change in practice, the project manager and project site facilitator
discussed the possible adoption of the change in practice and its potential benefits for both
patients and providers. Due to the limited time constraints of the project, the evaluation phase,
the final phase of the Iowa model, was implemented following the piloted change in practice.
Although it is the final step in the model, it ultimately determined whether the change in practice
should be adopted and instituted long-term. Finally, the project was evaluated via statistical
analyses of pre- and post-test scores, HbA1c level, weight, waist circumference, BMI, blood
pressure, and lipid levels after a 3-month period. Additionally, dietary adherence was examined
through patient completed self-reported food records. With the compiled data evaluating the
effectiveness of reduced carb education, the project site facilitator will have a better
understanding of the overall impact and need of implementing the EBP project long-term.
Application to the Evidence-Based Practice Project.
The Iowa model served as an ideal framework to guide this EBP project for many
reasons. One, the model supports the use of feedback loops to ensure that all appropriate and
relevant research has been retrieved or evaluated prior to advancement to the next step.
Utilization of the feedback loops allowed this project manager to reevaluate one’s search terms
and database searches to obtain further evidence to support this EBP project. In addition, the
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model emphasized the importance of forming a team. By not being an employee of the clinical
site, it was imperative that the project manager developed a strong, supportive team that was
willing to participate in the pilot change. Subsequently, it is the formation of an interdisciplinary
team that is directly involved with the change implementation that forms the foundation of the
change process (Titler et al., 2001). Therefore, the Iowa model’s emphasis on the problemfocused priority and team-based approach (Titler et al., 2001) generated the strength and
motivational effort behind the implementation of this EBP project.
Strengths and limitations. One of the strengths of utilizing the Iowa model for this EBP
project resided in its emphasis on applying a broad collection of relevant evidence that can
assist in supporting a change in practice. According to Titler et al. (2001), there is a difference
between nursing and medical interventions, and thus, the difference lies in the types of evidence
utilized to support practice, ranging from RCTs to expert opinion. Because this EBP project
promoted a dietary intervention that is commonly viewed as a complimentary approach to
current guidelines, the use of the Iowa model supports the application of many levels of
evidence to guide practice change. One of the limitations of using the Iowa model was the
constricted time availability to evaluate practice change after the clinical staff completed a
second round of the intervention following the initial 3-month evaluation. The physician intends
to carry out the project an additional three months to further evaluate HbA1c and lipid levels in
the project participants. However, due to the enthusiasm and interest displayed by the facility
site advisor, this project manager believes that reduced carb diet education for patients with
T2D will be sustained well after the pilot trial is completed.
Literature Search
In an effort to obtain the most relevant literature related to reduced carb intake
and its effect on HbA1c levels in patients with T2D, a thorough search of the following
databases was conducted a) Proquest Nursing and Allied Health Source, b) MEDLINE via
EBSCO, c) CINAHL, d) Health Source: Nursing/Academic Edition, e) Cochrane Database of
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Systematic Reviews, f) Joanna Briggs Institute, and g) Health & Wellness Resource Center.
Prior to finalizing the search effort and to ensure all appropriate keywords were defined, a
meeting with the Valparaiso University research services and health sciences librarian was
conducted. In order to maintain consistent search strategies throughout each database, the use
of MeSH (medical subject heading) terminology was utilized. Once MeSH terminology, common
variations to the keywords, and the meeting with the university librarian was completed, the final
keywords utilized in the literature search included “type 2 diabetes” OR “type 2 diabetes
mellitus” OR “diabetes mellitus, type 2” AND “low carbohydrate diet” OR “carbohydrate,
restricted” OR “ketogenic diet” OR “low-carbohydrate” AND “hemoglobin A1c” OR “glycated
hemoglobin” OR “glycosylated hemoglobin” OR “glycemic index.” The limiters applied to the
literature search included a) peer reviewed, b) published between 2004 and 2015, c) written in
English, and d) abstract available.
Initially, titles and abstracts were examined for applicability and relevancy to this EBP
project. A total of 52 abstracts were obtained for review based upon the following criteria a)
study conducted in an outpatient setting, b) a diagnosis of T2D, c) incorporated a reduced or
low carb or ketogenic diet, and d) measured HbA1c. Additionally, due to T2D being an
international and multicultural epidemic, studies from outside of the U.S. were included to
examine the effect of a reduced carb diet on different dietary customs. The following exclusion
criteria were instituted in order to eliminate irrelevant literature lacking applicability to the patient
population and interventional design in this EBP project a) conducted in an in-patient setting, b)
included a diagnosis of type 1 diabetes only, c) utilized animal subjects, d) included pregnant or
breast feeding women, e) diagnosis of gestational diabetes, f) major focus on physical activity,
and g) assessed the synergistic effect of diet and newly prescribed oral anti-glycemic
medications. Additionally, literature reviews and meta-analyses were excluded if they included
both RCTs and descriptive studies or articles that contained duplicate data from an original,
single study already retrieved for inclusion.
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With the completion of a full review of the abstracts, a total of 11 articles were selected
as the most relevant evidence to support this EBP project. Specifically, a total of 280 abstracts
resulted within Proquest of which five met the inclusion criteria. A database search of MEDLINE
via EBSCO yielded a total of 51 abstracts of which five met the inclusion criteria. A CINAHL
search resulted in 21 abstracts; however, six of the relevant results were duplicates of the
previous two searches. Similarly, a search of Health Source: Nursing/Academic Edition and
Health & Wellness Resource Center yielded nine results with two duplicate articles and 10
results with three duplicate articles, respectively. A search conducted within the Cochrane
Database utilized the MeSH keywords “type 2 diabetes mellitus” AND “diet, carbohydrate
restricted” and searched between the publication years of 2005 to 2015. A total of two abstracts
resulted with neither meeting the inclusion criteria. A search of the Joanna Briggs Institute
utilized the keywords type 2 diabetes mellitus, low carbohydrate diet, and glycemic control
between the publication years of 2005 to 2015. The search yielded four results; however, the
results did not meet the inclusion criteria. An additional two abstracts were retrieved with one
included following a hand search of the reference list of acquired full text articles.
Appraisal of Relevant Evidence
The critical appraisal of evidence was guided by the utilization of the Johns Hopkins
Nursing Evidence-Based Practice (JHNEBP) Research and Non-Research Evidence Appraisal
tools and Melnyk and Fineout-Overholt’s (2005) rating system for hierarchy of evidence. The
JHNEBP research appraisal tool was utilized to determine the quality of the evidence obtained.
Specifically, the JHNEBP research appraisal tool is applied to experimental, meta-analysis,
quasi-experimental, non-experimental, qualitative, and meta-synthesis studies while the nonresearch appraisal tool is applied to systematic reviews, clinical guidelines, and expert opinion
reviews (JHNEBP, n.d.). The quality rating scale categorizes studies as A for high quality, B for
good quality, and C for low quality or having major flaws (American Nurses Association [ANA],
n.d.). A total of 11 pieces of evidence were included in the final appraisal: two systematic
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reviews (Level I), four RCTs (Level II), one controlled trial without randomization (Level III), and
four single-arm intervention studies (Level IV). Included within Appendix A is a complete
summary of evidence from Levels I to IV.
Level I Evidence
Ajala, English, and Pinkney (2013) conducted a systematic review to compare different
dietary interventions and their effect on weight loss, HbA1c, and blood lipid levels in patients
with T2D in response to insufficient evidence to justify current dietary recommendations. A
literature search for RCTs, systematic reviews, and meta-analyses was conducted within the
electronic databases of PubMed, Embase, and Google Scholar. Methods for retrieving
additional literature and key search terms were clearly defined. Eligibility for study inclusion was
clearly identified and included the following: a) RCTs, b) utilization of adults 18 years and older
with T2D, c) intervention lasting six months or greater, and d) compared low and high carb, high
protein, vegetarian and vegan, low-glycemic, high-fiber, and Mediterranean diets with any
control diet.
The Cochrane handbook for systematic reviews of interventions was used as a guide to
assess the quality of each included trial and assess for all types of bias and blinding of outcome
evaluation. For each dietary intervention subgroup, a meta-analysis was performed when data
was available for more than one study, and they were of sufficient quality. The level of statistical
significance was set at a 95% CI and was used to express weighted mean differences through
the use of a fixed-effect inverse-variance model.
Of the 55 abstracts that met the inclusion criteria for full review, 16 RCTs were selected
as evidence to be used in the review. However, studies that had missing required data, had only
one subgroup in the intervention making a comparison impossible, or carried out the
intervention in patients with and without T2D without revealing separate data outcomes for both
groups were excluded from the meta-analysis but included within the results section. In all
studies included, characteristics of all participants were homogenous at baseline between both

22

REDUCED CARBOHYDRATE DIET EDUCATION

Review of Literature
study groups. Specifically, random assignment was reported in 13 studies, method of allocation
concealment was reported in 10 studies, and analysis on an intention-to-treat basis was
conducted in six studies.
Of the 20 studies included in the final analyses, nine studies compared a low carb diet to
multiple control diets including low-fat, low-glycemic index (GI), and traditional Mediterranean
diets. Within the nine studies, low carb diets ranged from 13% to 45% of daily caloric intake
from carbs or a total daily intake of 20 to 120 g/carbs per day. From a total of eight pooled
studies, low carb diets had a significant effect on HbA1c compared to low-fat, low-GI, and
traditional Mediterranean diets (WMD: -0.12%; 95% CI: -0.24%, -0.00%; p = .04, 𝐼 ! = 75%). In
regards to weight loss, there was no significant difference between the low carb diet groups
compared to the control diet groups (WMD: -0.69 kg; 95% CI: -1.77, 0.39 kg; p = .21).
Additionally, low carb diets appeared to have a beneficial effect in increasing high-density
lipoprotein (HDL) levels (WMD: +0.08 mmol/L; 95% CI: 0.05, 0.11 mmol/L; p < .00001);
however, there was no significant effect on low-density lipoprotein (LDL) or triglyceride levels in
the low carb diet groups compared to the control diet groups. Overall, the reduction in HbA1c
levels seen within the low carb diet groups was found to be similar to that with the use of
medication. Additionally, the significant outcomes of increased HDL levels and decreased
triglyceride levels provide further support for a low carb diet as these outcomes promote
decreased risks for microvascular complications.
The studies included within this systematic review provide applicable support for the use
of reduced carb diet education for this EBP project. Although two of the nine studies
implementing a low carb diet utilized both patients with and without diabetes, the findings still
provide significant support to carry out the project. Despite the review’s lack of concluding a
specific number or percentage of daily carb intake, the broad range of carb intake (13% to 45%
of daily caloric intake) coupled with significant results provides support to recommend a reduced
carb diet that can be individually tailored to each patient. Additionally, the recommended range
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of carb intake up to 45%, contrasted with ADA guidelines of 45% to 65% of carb intake, further
supports a reduced carb diet with no evidence of adverse side effects after six months or
greater of implementation. Therefore, the quality of this systematic review is an A, providing
high quality support for this EBP project.
In an attempt to examine the effect of a high protein, low carb diet on glycemic control,
body weight, blood lipid levels, and blood pressure in patients with T2D, Dong, Zhang, Wang,
and Qin (2013) conducted a methodological search utilizing the Cochrane Handbook for
Systematic Reviews of Interventions. The Preferred Reporting Items of Systematic Reviews and
Meta-Analyses (PRISMA) guided the reporting of outcomes. The databases PubMed and the
Cochrane Central Register of Controlled Trials (CENTRAL) were electronically searched from
August 2002 to August 2012, utilizing the search terms high-protein diet, low-carbohydrate diet,
dietary protein, dietary carbohydrate, and diabetes and limited to human clinical trials. The
search for additional relevant literature was clearly defined. Abstracts met the inclusion criteria if
a) participants were adults with T2D, b) the intervention was a high protein diet with daily protein
intake greater than 20% of total energy intake, c) protein intake differed by 5% or more between
the control and intervention groups, d) the outcomes included net changes in weight loss,
HbA1c, fasting blood glucose levels, blood lipid levels, and blood pressure, and e) the study
was an RCT. Studies were excluded from the review if they were a) not an RCT, b) less than
four weeks in duration, c) were devoid of required data for statistical analysis, and d) lacked a
protein intake differential necessary for comparison. Randomization, allocation concealment,
blinding, withdrawal, and availability of the intention to treat were analyzed to assess the quality
of each study.
The Cochran Q test set at a significance level of p < .10 was used to test between group
heterogeneity and was quantified using the 𝐼 ! statistic. A random-effects model was utilized in
the case of significant heterogeneity to calculate the pooled effect size, while a meta-regression
analysis was used to explain possible sources of heterogeneity. In the case that one study had
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an influential effect on the outcomes, an additional sensitivity test was applied to determine the
influences associated with differential correlational coefficients R (.25 and .75) on the pooled
effect sizes. The Egger regression test set at a significance level of p < .10 was utilized to
assess for potential publication bias, while a p value of < .05 was considered statistically
significant.
Of the initial 1,803 results, 36 were retained for full review with nine studies meeting the
inclusion criteria. Studies were conducted in the U.S., Australia, United Kingdom, and Greece
with sample sizes ranging from 11 to 102 (n = 418). Study duration ranged from 4 to 24 weeks,
with a median duration of 12 weeks. All studies reported random allocation and all trials were
non-blinded including six parallel designs and one cross-over design; however, only one study
reported on an intention to treat protocol. In the intervention groups, dietary protein intake
ranged from 25% to 32% of total daily energy intake and 15% to 20% of total daily energy intake
in the control groups. Dietary compliance was assessed through daily food records or urine
samples. There was reported homogeneity across all intervention and control groups at
baseline. For patients who followed a high protein diet, there was a significant decrease in
HbA1c levels of 0.52% compared to the control groups (95% CI: -0.90, -0.14%); though, there
was no significant effect on fasting blood glucose levels (pooled effect size = -0.10 mmol/L, 95%
CI: -0.49, 0.29 mmol/L). However, there was significant heterogeneity observed with HbA1c
levels, which prompted a univariate meta-regression analysis. It was found that a higher HbA1c
level at baseline was more likely to result in a greater reduction of HbA1c levels at study
completion (𝛽 = -0.34 and p = .13). Additionally, compared with the control diets, high protein
diets resulted in more weight loss (pooled mean difference: -2.08, 95% CI: -3.25, -0.90 kg) and
borderline significant reductions in systolic (-3.13 mmHg, 95% CI: -6.58, 0.32 mmHg) and
diastolic (-1.86 mmHg, 95% CI: -4.26, 0.56 mmHg) blood pressures with no significant effect
seen on blood lipid levels. Overall, it was found that a high protein diet has moderate beneficial
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effects on weight loss, HbA1c, and blood pressure, with no corresponding adverse effects on
glucose and blood lipid levels.
Although this study examined the effect of high protein diets on HbA1c levels in patients
with T2D, these diets are typically coupled with a low carb intake (<45% of daily caloric intake),
thus supporting the practice change for this EBP project. The high protein diet interventions
within this meta-analysis included an intake of carbs ranging from 13% to 47% and 50% of daily
energy intake. Although 47% and 50% of daily caloric intake from carbs does not constitute a
reduced carb diet for this EBP project, their use in two of the nine studies does not minimize the
significant effect of HbA1c reduction within the meta-analysis. Therefore, the combination of a
high protein, low carb diet and its moderate beneficial effect on reducing HbA1c, weight, and
blood pressure presented within this meta-analysis was rated as high quality (A), providing
additional support for this EBP project’s intended practice change.
Level II Evidence
Guldbrand et al. (2012) conducted an RCT with 61 adults to evaluate the effect of a lowfat diet compared to a low carb diet on weight loss, HbA1c levels, and cardiovascular risk
factors in patients with T2D over 24 months. Patients were recruited from two primary
healthcare centers in Motala and Borensberg, Sweden. Patients were included in the study if
they had a diagnosis of T2D and were treated with or without additional anti-glycemic
medications, incretin-based therapy, or insulin. Exclusion criteria included patients who had
difficulty understanding the Swedish language, severe cognitive impairment, malignant disease,
or were abusing drugs. Patients (n = 61) were randomized without stratification by drawing
blinded ballots to either a low-fat or low carb diet. Both diet groups had an equal energy intake
of 1,600 kcal/day for women and 1,800 kcal/day for men. The low carb diet consisted of a daily
energy intake of 50% fat, 20% carb, and 30% protein while the low-fat diet consisted of a daily
energy intake of 30% fat, 55% to 65% carb, and 10% to 15% protein.
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Each diet group received a total of four group meetings lasting 60 minutes each at
baseline, 2, 6, and 12 months; additionally, each patient had a dedicated nurse who followed
the patient through to completion of the study. Appropriate diet education was provided to each
diet group by two different physicians and a dietician who provided recipes and advice upon
request. At each of the four meetings, anthropometric measurements and diet records of three
consecutive days including one weekend day were assessed. A Student’s paired and unpaired
two-tailed t-test was used to make within- and between-group comparisons. To calculate
changes during the duration of the study, ANOVA with repeated measures was utilized.
Statistical significance was set at 5% or p < .05. Sample size was determined by a previous pilot
study indicating that each group should contain 30 participants. The outcome of interest was
measured on an intention-to-treat analysis. Age, sex distribution, and known duration of
diabetes were comparable between groups in addition to a similar distribution of the use of
various types of oral anti-glycemic agents. Compliance to dietary recommendations was
described as good and was comparable between groups. Of the patients following the low carb
diet (n = 30), there was a significant decrease in HbA1c levels at six months (7.1 ± 3.1,
p < .004) compared to the low-fat diet group (7.2 ± 3.0, p < .56). However, at 12 and 24 months,
HbA1c levels gradually returned to baseline. More notably, prescribed insulin doses were more
significantly reduced at six months in the low carb diet group compared to the low-fat diet group
when compliance was good. Additionally, there were significantly increased levels of HDLcholesterol at six months within the low carb diet group (1.11 ± 0.36 to 1.46 ± 0.59 mmol/L;
p = .001) compared to the low-fat diet group (1.05 ± 0.26 to 1.17 ± 0.25 mmol/L; p = .006;
between-group change p = .016) at 24 months. In regards to weight loss, there was no
significant reduction between groups at six months or after adjustment for baseline carb or fat
intake (p > .5). There was also no significant change in office blood pressure levels between the
two groups at study completion.
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Although HbA1c levels returned to baseline at 24 months, it may be necessary to
promote compliance to a low carb diet on a more regular basis, possibly every three to six
months during times of regularly scheduled HbA1c lab draws. The significant decrease in
HbA1c at six months indicates that a low carb diet does indeed reduce HbA1c levels, thus
supporting its use as an alternative dietary approach for this EBP project. Additionally, after
following a low carb diet for 24 weeks, no adverse effects were observed; however, the benefits
(improved HbA1c, HDL levels, and reduced oral anti-glycemic medication use) observed in the
patients following a low carb diet portrayed greater reductions in cardiovascular risk factors. Due
to the study’s moderate sample size and realistic study intervention design following regularly
scheduled visits four times per year, it provided high quality (A) support for the intended practice
change.
Rock et al. (2014) conducted an RCT to examine the effect of a lower fat, higher carb
diet and a lower carb, higher fat diet compared to usual care on weight loss and maintenance,
glycemic control, cardiovascular disease risk factors, cardiopulmonary fitness, quality of life, and
plasma carotenoids. A total of 227 overweight or obese adults with T2D aged 24 to 75 years
were recruited from two university medical centers (University of California, San Diego and
University of Minnesota, Minneapolis) by word of mouth, direct marketing letters mailed to large
cohorts, radio advertisements, local e-mail subscription services, Clinicaltrials.gov, social media,
and flyers. Patients were eligible for study participation if they a) had a diagnosis of T2D
confirmed by a physician, b) were 18 years or older, c) had a BMI ≥ 25-45 kg/m2, d) were not
pregnant, breastfeeding, or planning to become pregnant in the next year, e) were willing to
participate in any of the diet arms over a 1-year period, f) had no eating disorders or food
allergies or intolerances, g) had no history of bariatric surgery, and h) were willing and able to
complete a step test for cardiopulmonary fitness. Specific exclusion criteria were listed within
the methods section.
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Patients were randomly assigned to a higher carb, lower fat diet or a lower carb, higher
fat diet through stratification based on study site and BMI with the use of a study statistician.
Patients were reimbursed for data collection visits but not for participation in the intervention or
counseling services. In the two intervention groups, patients were provided weight loss
counseling, program materials, and prepackaged foods free of charge. The prepackaged foods
provided roughly one-half to two-thirds of energy intake for most participants in the initial phase.
To complement the prepackaged foods, grocery lists and counseling provided guidance to
successfully complete daily energy intake requirements. Throughout the study, patients had
access to website/message boards, telephone follow-up, and weekly counseling visits for the
first nine months. Additionally, patients were encouraged to partake in 30 minutes of physical
activity five or more days a week. Specifically, the low carb, high fat diet consisted of 30% fat,
45% carb, and 25% protein while the low fat, high carb diet consisted of 30% fat, 60% carb, and
20% protein. Both diet groups followed a reduced energy intake ranging from 1200 kcal/day to
2000 kcal/day. In comparison, the usual care group received a 1-hour weight loss counseling
session from a dietician at the time of randomization and six months. The usual care group was
instructed to consume an energy deficit of 500 to 1000 kcal/day, utilize a web-based tracking
system, which closely followed the recommended macronutrient intake from the Dietary
Guidelines for Americans (20%-35% fat, 45%-65% carb, 10%-35% protein).
Weight change was assessed on an intent-to-treat protocol while weight, laboratory
values, blood pressure, and psychosocial variables were examined in longitudinal mixed
models. A Fisher exact test was performed for patients who decreased or discontinued
medications. An effect size of 6.8 (8.8) in the intervention group and 2.0 (7.2) in the control
group provided for 90% power of the primary aim with 75 patients per arm and an attrition rate
of 20%.
The low-fat (M = 8.6%; 95% CI; SD = 7.2%-10.0%) and low carb (M = 10.4%; 95% CI;
SD = 8.9%-12.0%) diet groups had greater reductions in weight at six months compared to the
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usual care group (M = 2.3%; 95% CI; SD = 1.3%-3.2%); however, at 12 months, completers of
the low carb diet lost more weight than the low-fat group (10.2% vs. 7.9%, p = .035). At six
months, HbA1c, glucose, insulin, and triglycerides were significantly lower in the low-fat and low
carb group compared to the usual care group and were sustained at 12 months; however, the
low carb diet group had lower mean HbA1c (p = .024) and glucose concentration (p = .037)
levels compared to the low-fat diet group at six months, while mean HbA1c (p = .021) was
sustained at 12 months in the low carb diet group. In regards to lipid levels, there were no
significant differences between groups at the six or 12 month follow up; however, the low-fat
and low carb diet groups had higher HDL and total carotenoid levels and reduced C-reactive
protein levels at study completion compared to the usual care group. Also, there was a greater
reported decrease or discontinuation of medication use in the low carb and low-fat diet groups
compared to the usual care group (insulin: 72% [21 of 29] vs. 8% [1 of 12]; oral anti-glycemic
agents: p = .007; cholesterol lowering agents: p = .024; blood pressure lowering agents:
p = .032).
Although the study lacked a feasible dietary intervention by providing patients with the
appropriate prepackaged foods free of charge, the results of the study indicate that a low carb
diet is as effective or superior to the commonly recommended low-fat diet in reducing weight,
HbA1c, glucose concentrations, and medication use and increasing HDL levels in patients with
T2D. Of the initial 227 randomized participants, 90% completed the 12-month dietary
intervention with two patients (one from each group) succumbing to disease prior to study
completion. Therefore, due to the overall superior results of reduced HbA1c levels in the low
carb diet group compared to the usual care group following the recommended Dietary
Guidelines for Americans, this study provided high quality (A) evidence to the EBP project.
Shai et al. (2008) conducted a two-year RCT to compare the safety and effectiveness of
three different dietary compositions: low-fat, restricted calorie; Mediterranean, restricted calorie;
and a low carb, non-restricted calorie diet. The study population consisted of 322 (36 with T2D)
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obese individuals from their place of employment with an on-site medical clinic in Demona,
Israel. Patients were included in the study if they were 40 to 65 years of age and had a BMI of at
least 27 kg/m2, T2D according to ADA guidelines, or coronary heart disease regardless of age
and BMI. Prior to randomization, baseline characteristics were similar among all participants.
Stratification of BMI, sex, age, statin use, history of coronary artery disease, and history of T2D
was used to randomize patients into one of three diet groups, with each diet group containing
six subgroups with 17 to 19 patients. A dietician was provided for each subgroup with 90 minute
meetings conducted on weeks 1, 3, 5, and 7 with subsequent meetings every six weeks totaling
18 sessions. In addition, the dietician conducted motivational telephone calls six times
throughout the two-year study period.
The low-fat, restricted calorie diet followed the American Heart Association guidelines
aiming for a total energy intake of 1500 kcal/day for women and 1800 kcal/day for men with
30% of calories from fat, 10% of calories from saturated fat, and an intake of 300 mg
cholesterol. Patients were instructed to consume vegetables, low-fat grains, fruits, and legumes
and to limit additional fats from meals and snacks and sugary foods. The Mediterranean, calorie
restricted diet consisted of an energy intake of 1500 kcal/day for women and 1800 kcal/day for
men with an emphasis on vegetables, poultry, fish, limited amounts of red meat and no more
than 35% of calories from fat with additional sources of fat coming from olive oil and nuts. The
low carb, unrestricted calorie diet consisted of 20 g/carbs per day for two months, increasing to
a maximum of 120 g/day in order to maintain weight loss. Calorie, fat, and protein intake was
unlimited; however, an emphasis was placed on consuming vegetarian sources of fat and
protein. Lunchtime meals were prepared for each diet accordingly (color coded) and provided by
the workplace cafeteria. Dietary compliance was evaluated by a food frequency questionnaire
administered at baseline, 6, 12, and 24 months.
Statistical analysis consisted of raw unadjusted means to analyze dietary-composition
data and biomarkers, ANOVA to compare dietary intake values between groups, Tukey’s
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Studentized range test to conduct pairwise comparisons among all three diet groups and withingroup subgroups, cross sectional time series to assess repeated measures over time, and a
95% CI was set to determine statistical significance. Laboratory and clinic staff was blinded to
study assignment while study coordinators were blinded to outcome data until completion of the
intervention. Rate of study adherence at 24 months was 90.4% (low-fat), 85.3%
(Mediterranean), and 78.0% (low carb).
In regards to weight loss, all groups experienced a reduction in weight, but the low carb
and Mediterranean diet groups had greater reductions compared to the low-fat diet group
(p < .001). A significant decrease in waist circumference and blood pressure was observed in all
groups, but was not statistically significant between groups (p = .33). During the time of
significant weight loss, HDL level significantly increased in the low carb diet group compared to
the low-fat diet group (p < .01). There was no significant change in LDL within and between
groups; however, there was a significant decrease in the ratio of total cholesterol to HDL levels
in the low carb (20%) diet group compared to the low-fat (12%) diet group (p = 0.01). In regards
to C-reactive protein, high-molecular weight adiponectin, and circulating leptin, there was no
significant difference observed between groups. A significant decrease of plasma glucose levels
was noted in the Mediterranean diet group compared to the low-fat diet group (p < .001) among
the 36 patients with T2D. Specific to HbA1c, levels decreased in all groups at 24 months (Lowfat: 0.4 ± 1.3; Mediterranean: 0.5 ± 1.1%; Low carb: 0.9 ± 0.8%), but only the reduction in the
low carb diet group was statistically significant (p < .05). Regarding liver function tests, similar
reductions in bilirubin and alkaline phosphatase were noted within all groups with the exception
of alanine aminotransferase, which significantly decreased in the low carb and Mediterranean
diet groups from baseline to 24 months (p < .05).
The use of this study to support practice change is limited by its lack of generalizability
and applicability to women (86% of the participants were men) and the average, working
American. Additionally, it may not be feasible for an employer to work with a dietician to provide
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specific meal plans to its employees over two years. Conversely, this study does indicate that a
place of employment can stimulate healthy eating habits by providing specific food group
options displaying the macronutrient content of each food. Especially for patients with T2D, this
may provide them with greater ease in choosing the appropriate foods to consume, as they can
visually comprehend the carb content of each food item. Nonetheless, the findings from this
study support the use of a low carb diet to affect positive change in HbA1c, HDL levels, and
weight consistent with previous studies and provide good quality (B) support for the intended
practice change.
Tay et al. (2014) completed an RCT to compare the effects of a very low carb, high
unsaturated/low saturated fat diet compared to an energy matched, high-unrefined carb, low-fat
diet on glycemic control and cardiovascular disease risk factors in patients with T2D from a
single-center clinical research unit in Adelaide, Australia over 24 weeks. Patients (n = 115) with
T2D and/or taking anti-glycemic medications were included in the study and recruited by public
advertisement. All participants were blocked matched for age, sex, BMI, HbA1c, and antiglycemic medication use prior to computer-generated randomization. Research associates,
independent of outcome assessments and intervention delivery, performed sequence
generation and allocation concealment. Individual diet plans were provided to each diet group
consisting of a moderate energy restriction intake (500-1,000 kcal/day) for both groups with
specific macronutrient profiles consisting of 14% of energy intake from carbs, 28% protein, and
13% polyunsaturated fat in the low carb group and 53% carbs, 17% protein, and less than 30%
total fat in the high carb group with saturated fat limited to less than 10% in both diet groups.
Additionally, both groups met with a dietician bi-weekly for 12 weeks, then monthly for the last
12 weeks and partook in a structured exercise class for 60 minutes three times per week for no
additional cost. Dietary compliance was assessed by 1-week food records completed daily for
14 days.

33

REDUCED CARBOHYDRATE DIET EDUCATION

Review of Literature
Outcomes of interest included HbA1c, glycemic variability, anti-glycemic medication
changes, blood lipid levels, and blood pressure and were assessed at baseline (week 0) and
study completion (week 24). Dietary intake and adherence was analyzed via Food Works
Professional Edition Version 7. To test between-group differences, a randomized groups,
pretest-posttest design was utilized and between-group differences at week 24 were analyzed
using ANCOVA. If applicable, the Johnson-Neyman (J-N) procedure was utilized to examine
potential causes of heterogeneity in between-group differences on posttest measures. Statistical
significance was set at p < .05.
At completion of the study (week 24), 46 of 58 (76%) patients of the low carb group and
47 of 57 (82%) patients of the high carb diet group were analyzed. Reasons for attrition among
the low carb group included a) lost to follow up (5), b) time constraints (4), c) work commitments
(2), and d) inability to comply with the diet (1) and among the high carb group included a) lost to
follow up (3), b) unable to comply with diet (2), c) work commitments (2), d) health issue outside
of study (2), and e) personal reasons (1). Changes in body weight, BMI, waist circumference,
blood pressure, insulin, total cholesterol, LDL-C, and C-reactive protein were similar between
groups (p ≥ .10). However, for patients following the low carb diet, there was a significant
increase in HDL-C when baseline HDL-C was <1.3 mmol/L. Similarly, in regards to HbA1c,
there was a significant decrease in the low carb diet group when baseline HbA1c levels were
greater than or equal to 7.8%. More interestingly, 𝛽-Regression analyses revealed that patients
in the low carb diet group compared to the high carb diet group were 85% more likely to
maintain time spent in euglycemic ranges and 56% less likely to spend time in hyperglycemic
ranges. Furthermore, the low carb diet group experienced a two-fold greater reduction in antiglycemic medication use compared to the high carb diet group (p < .005).
The study’s use of an adequate sample size, randomization, and intervention consisting
of 14% of carb intake provides plausible support for this EBP project. However, a limitation of
this study includes biweekly meetings for 12 months with a dietician and monthly thereafter. The
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consistent support provided by a dietician and or nurse within this EBP project is not feasible
due to cost and time constraints. Overall, the evidence from this study provides support for the
use of a low carb diet to treat patients with uncontrolled diabetes, specifically HbA1c ≥ 7.8%,
which correlates with the project’s inclusion criteria of an HbA1c of greater than 6% and less
than 11%. Therefore, the findings from this study provide good quality (B) evidence to support
the intended practice change.
Level III Evidence
Hussain, Mathew, Dashti, Asfar, Al-Zaid, and Dashti (2012) compared the effects of a
low calorie and low carb, ketogenic diet on glycemic control and medication reduction in
overweight and obese patients with T2D. Patients were recruited from the Al-Shaab Family
Medicine Medical Center in Kuwait and were eligible to participate if BMI was greater than 25
kg/m2 and fasting serum glucose level was greater than 125 mg/dL. Exclusion criteria included
renal insufficiency, liver disease, and unstable cardiovascular disease as evidenced by medical
history, physical examination, and laboratory tests. Patients were given information regarding
both diets and were then given the opportunity to choose which diet to follow based on personal
preference. Patients who chose the low carb diet were educated regarding types of food to
consume and avoid through handouts and a handbook. Specifically, patients in the low carb diet
group were instructed to maintain an intake of ≤ 20 g/carbs per day with an unlimited intake of
meat, poultry, fish, and eggs. Patients were instructed to consume salad vegetables (2 cups),
hard cheese (100-120g), and limited amounts of cream, olives, and lemon juice and to avoid
trans-fats. At diet initiation, insulin levels were halved and sulfonylurea doses were halved or
discontinued while a daily multivitamin was added. Conversely, patients in the low calorie diet
group were provided appropriate diet education and a sample menu consisting of 2200 calories
per day. Patients returned every other week for 24 weeks receiving further education on diet
and medication. In order to monitor dietary compliance, take home food records were completed
and assessed at subsequent visits occurring at 2, 8, 12, 16, 20, and 24 weeks.
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To test for statistical significance between weeks one and 24, a paired t-test for withingroup analysis and an independent t-test for between-group analysis were utilized. Completers’
data only was used to analyze treatment effect. Of the 363 patients enrolled, 102 were diabetic
with 24 (16.8%) in the low calorie diet group and 78 (35.5%) in the low carb diet group.
Compared with initial (week 1) and final (week 24) measurements, diabetic and non-diabetic
patients in the low carb and low calorie diet groups had significant reductions in body weight,
BMI, and waist circumference (p < .0001). In regards to glucose and HbA1c levels, patients in
the diabetic low carb diet group had significantly greater reductions (p < .0001) compared to
patients in the diabetic low calorie diet group at week 1 compared to week 24. In the nondiabetic and diabetic low carb groups, there was a significant decrease in triglycerides, total
cholesterol, and LDL levels (p < .00001) and a significant increase in HDL levels
(p < .00001) compared to the non-diabetic and diabetic low calorie diet groups. There was an
overall increase in urea levels in all non-diabetic and diabetic diet groups, while uric acid and
creatinine levels were not statistically significant but revealed a reduction in the low carb diet
group and an increase in the low calorie diet group.
Although patients were not randomized and the study consisted of a moderate sample
size of diabetic patients and was of short duration, the results reveal significant effects on
HbA1c, weight, waist circumference, and lipid levels. However, patient preferences were taken
into consideration, which is a significant component of EBP, alluding to the study’s applicability
to the intended project. Additionally, oral anti-glycemic medications were reduced prior to diet
initiation in patients following a low carb diet, which may have further limited the significant
outcomes of the study. Although patients within this EBP project will maintain their current oral
anti-glycemic medication regimen, the outcomes should not be impacted or limited as a result.
The results propose that a low carb diet is safe to use in overweight and obese patients with
T2D over a 6-month period under close supervision. Therefore, the evidence provided by this
study afforded high quality (A) evidence to support the intended practice change.
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Level IV Evidence
A study by Gannon, Hoover, and Nuttall (2010) was conducted to examine the effect of
the consumption of a low-biologically available glucose (LoBAG), low carb diet in men with
untreated T2D over a 10-week period. Outcomes of interest included glycemic indices,
triglyceride levels, non-esterified fatty acid levels, alpha amino acid nitrogen concentrations, and
protein indices. Patients were recruited from a Veterans Affairs medical center in Minnesota and
were included in the study if they had a) T2D, b) a positive c-peptide, c) a fasting blood glucose
concentration ≤ 200 mg/dL, and d) never taken insulin and were not currently on any oral antiglycemic agents. Exclusion criteria were clearly delineated by the researchers within the
methods section. Of 12 patients initially recruited, eight patients completed the study and
followed a LoBAG diet consisting of total energy intake from 30% carb, 30% protein, and 40%
fat (10% saturated fat) for 10 weeks. Two patients discontinued the study voluntarily, one
patient developed influenza between weeks 5 and 10, and the research team discontinued one
patient after week five due to an increased HbA1c level requiring insulin. All food was provided
which followed a 6-day rotating menu and provided appropriate energy intake to maintain a
consistent weight during the study. Prior to baseline measurements, patients consumed a
standard diet of 55% carb, 15% protein, and 30% fat, which was then compared to the LoBAG
diet at five and 10 weeks.
Statistical significance was set at p < .01 with a Student’s t-test used to analyze paired
variates, comparing the change at five and 10 weeks in patients following the LoBAG diet.
Throughout the 10-week study, mean body weight remained stable. At five weeks, mean HbA1c
significantly decreased from 10.0% to 8.7% and at 10 weeks decreased to 7.5% (p < .002). At
10 weeks, fasting blood glucose (8.1 ± 0.6 mmol/L; p = .02) and mean total 24-hour integrated
glucose (p = .03) significantly decreased on a low carb diet; there was no significant effect on
postprandial glucose excursions and mean net 24-hour integrated glucose area responses.
After 10 weeks, there was no significant difference in levels of insulin, C-peptide, glucagon,
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triacylglycerol, non-esterified fatty acids, alpha amino acids, uric acid, protein ingested and
metabolized, TSH, total T3 and T4, B12, folate, homocysteine, growth hormone, renin, urine
creatinine and microalbumin excretion, and fasting total, LDL and HDL cholesterol levels.
However, levels of urea nitrogen (p = .004) and fasting serum insulin growth factor-1
(p ≤ .0008) significantly increased on the low carb diet.
Despite the limitations of a small sample size and short study duration, the consumption
of the LoBAG diet revealed improvements in glucose control which occurred without significant
weight loss and provided support for the safety and efficacy of a low carb diet as kidney
function, serum lipids, and blood pressure were unchanged. However, because all meals were
provided to the patients, this may limit the study’s applicability to this EBP project as the time
and cost of meal preparation is not feasible. Furthermore, the study also maintained the current
weight of patients to exemplify that HbA1c can be impacted without weight loss, whereas one of
the secondary outcomes of this EBP project is weight loss. Nonetheless, the study’s goal to
maintain patients’ weight during the study does not minimize the significant effect of a low carb
diet on HbA1c, but rather supports the effect of a low carb diet on HbA1c regardless of weight
change. Therefore, the study by Gannon et al. (2010) provides good quality (B) evidence to
support the intended practice change.
Krebs et al. (2013) completed a study in overweight patients with T2D to examine the
effect of a low carb, high fat diet on body weight and composition, glycemic control, insulin
sensitivity, and cardiovascular risk factors over a 6-month period. A total of 14 patients were
recruited through the Wellington Hospital in New Zealand via newspaper advertisements.
Patients were included in the study if they a) had an established T2D diagnosis, b) were
controlled with diet or oral hypoglycemic agents, c) aged 30 to 65 years, and d) had a BMI
between 30 and 50 kg/m2. Exclusion criteria were clearly defined by the researchers within the
methods section. The low carb diet closely mimicked Dr. Atkins’ New Diet Revolution consisting
of three phases: Induction Phase (weeks 1-2) – restrict carbs to less than 20/day; Weight Loss
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Phase (weeks 3-12) – add 5 g/week until 20%-25% carbs, 30% protein, and 45%-50% fat
composition is reached; and Maintenance Phase (weeks 13-24) – add 5 g/carbs per week until
weight stabilized. Food lists and menus were provided and patients were encouraged to follow
these guidelines while having the freedom to make their own choices. Additionally, patients
attended 12 group sessions with a dietician over the 24-week period and were encouraged to
maintain their current level of physical activity. Dietary compliance was assessed at baseline,
12, and 24 weeks by 3-day food diaries and urinary ketones.
A nonparametric Wilcoxon signed rank test was used to compare baseline with 12- and
24-week outcomes with a significance level set at p < .05. A bootstrap with replacement
approach incorporating reported coefficients of variation of 𝑆! was used to determine cohort
sample size. There was a significant reduction in weight at both 12 (111.5 ± 5.5, p < .01) and 24
(110.3 ± 5.9, p < .01) weeks. Additionally, reduction in HbA1c was significant at 12 and 24
weeks, with an overall mean decrease from 7.4 ± 0.5 at baseline to 6.3 ± 0.3 (p < .05). No
significant effects were observed in fasting insulin levels and insulin sensitivity at 12 or 24
weeks. However, in the three patients taking insulin, all three had reduced doses at 24 weeks.
Although the reduction in systolic blood pressure did not reach statistical significance, it did
reach clinical significance at 12 (-5.2 mmHg) and 24 (-10.0 mmHg) weeks. In regards to lipid
levels, total cholesterol and LDL levels increased at 24 months coupled with an increase in HDL
levels, but they did not reach statistical significance.
Overall, the evidence provided by this study supports that an Atkins-based, low carb diet
can promote weight loss and improved glycemic control short-term without significant negative
effects in overweight patients with T2D. Additionally, patients were provided with educational
materials to facilitate appropriate personal choices reinforcing dietary adherence, thus
supporting the use of educational materials in this EBP project. Moreover, this study revealed
significant reductions in weight and HbA1c levels utilizing a realistic and cost effective approach
to promote dietary adherence. However, the study emphasizes that the effects of a low carb diet
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should be observed over a longer period of time, with particular attention to the consumption of
animal versus vegetable sources of protein and fat. Nonetheless, this study’s use of a feasible
approach to promote dietary adherence and its significant results provides high quality (A)
evidence to support this EBP project.
Sasakabe, Haimoto, Umegaki, and Wakai (2011) conducted a study with 52 non-obese
patients with T2D and HbA1c levels 6.5% or greater to examine the effect of a low carb diet on
preferential abdominal fat loss and cardiovascular risk factors over a 6-month period. Patients
newly diagnosed with T2D were recruited from the Haimoto Clinic in Japan. Specific outcomes
of interest included body weight and composition, glycemic indices, lipid profile, blood pressure,
and change in subcutaneous and visceral abdominal fat. Patients were instructed to follow a low
carb diet composed of: 35%, 41% carbs; 40%, 36% fat; and 19%, 21% protein for men and
women, respectively. Additional instructions were guided by baseline HbA1c levels advising
patients with a level of < 9.0% to restrict carb intake at breakfast only and a level ≥ 9.0% to
restrict carb intake at breakfast and dinner. Meetings were held with a dietician three times
during the first month and monthly thereafter for the duration of the study. The dietician was also
responsible for assessing dietary compliance after five months from 3-day food records with the
aid of the HealthyMaker432.
To detect changes in all parameters during the 6-month study, a paired t-test or the
Wilcoxon signed rank test was utilized. If significant and strong correlations between changes
were observed for abdominal fat and cardiovascular risk factors, multiple regression analyses
adjusted for age were conducted. Statistical significance was set at p < .05. At six months, there
was a significant decrease in BMI (-0.23 ± 0.37; -0.22 ± 0.30) and HbA1c (-1.8% ± 1.4%; -1.7%
± 1.6%) for both men and women, respectively; however, there was a significant increase in
HDL (4.5 ± 8.8 mg/dL) and fasting blood glucose (-20 ± 42 mg/dL) levels in men, whereas
women had a significant decrease in LDL (-24 ± 27 mg/dL) levels. In regards to abdominal fat
distribution, there was a significant decrease in both men and women for all parameters
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(p < .05): change in visceral abdominal fat, change in subcutaneous fat, and waist
circumference during the 6-month period. Of 16 patients taking oral anti-glycemic medications,
the total number of patients taking sulfonylureas decreased while patients taking other oral antiglycemic medications experienced decreased doses. However, the number of patients taking
metformin increased from 5 to 7, but the overall dose was reduced from 600 mg/day to 500
mg/day. There was no explanation as to why this outcome may have occurred.
Although this study utilized patients with normal weight and body composition profiles
and may not be generalizable to the Western population, it provides support that a low carb diet
consisting of 38% of daily energy intake from carbs is effective in reducing HbA1c, abdominal
fat distribution, and BMI regardless of baseline BMI and concurrent weight loss. Additionally, the
restriction of carbs at certain meal times depending on baseline HbA1c allows for an easy-tofollow dietary plan; therefore, this study provides good quality (B) evidence to support the
implementation a reduced carb dietary practice change.
Yancy, Foy, Chalecki, Vernon, and Westman (2005) examined the effect of a low carb,
ketogenic diet utilizing a convenience sample of 28 overweight or obese patients with T2D over
a 16-week period. Outcomes of interest included a) body weight and composition, b) blood
pressure, c) glycemic indices, d) lipid levels, and e) adjustment in medications. Patients were
recruited from Veterans Affairs outpatient clinics in North Carolina and were eligible for
participation if they were aged 35 to 75 years, had a BMI of > 25 kg/m2, had a fasting serum
glucose > 125mg/dL or HbA1c > 6.5% without use of medications or treated with oral antiglycemic agents and/or insulin. In small groups or individually, patients were instructed to
consume a low carb diet of less than 20 g/carbs per day and encouraged to take a daily
multivitamin, increase daily water intake to 6 to 8 glasses, and perform 30 minutes of exercise
three times per week. Patients were also provided with a 3-page handout and handbook to
guide food choices and self-reported dietary records including four weekdays and one weekend
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day were used to assess dietary compliance. Patients returned every other week for 16 weeks
for diet counseling and medication adjustment.
To analyze changes in all variables, a paired t-test or Wilcoxon signed ranks test was
used accordingly. Specific to HbA1c, linear regression analyses were conducted to determine
predictors of change. Statistical significance was set at p < .05. At 16 weeks, 21 of the initial 28
participants completed the study. There was a significant decrease in body weight (131.4 ± 18.3
kg to 122.7 ± 18.9 kg), BMI (42.2 ± 5.8 kg/m2 to 39.4 ± 6.0 kg/m2), and waist circumference
(130.0 ± 10.5 cm to 123.3 ± 11.3 cm). Moreover, HbA1c significantly decreased from 7.5 ±
1.4% at baseline to 6.3 ± 1.0% at 16 weeks (p < .001). After regression analysis, reduction in
HbA1c was independent of reductions in weight, waist circumference, body fat percent, and
medication reduction or discontinuation. During the study, 17 of 21 patients experienced a
reduction or discontinuation of current anti-glycemic agent use. Also noted was a significant
decrease in fasting blood glucose (p = .04) and serum triglycerides (p = .001). There were no
significant changes in systolic and diastolic blood pressure, total cholesterol, HDL and LDL
levels, urea nitrogen, creatinine, calcium, or thyroid-stimulating hormones.
Overall, the generalizability of this study is limited by its small sample size of which only
one patient was female, lack of a control group, and short duration. However, the significant
effects of a low carb diet persevered despite the discontinuation or reduction in oral antiglycemic medications. Although oral anti-glycemic medications will not be adjusted during this
EBP project, it is possible to presume that a synergistic effect may result in greater reductions in
HbA1c. Nonetheless, the positive effect of a low carb diet on HbA1c, fasting blood glucose, antiglycemic medication reduction, and body weight and composition in patients with T2D provides
good quality (B) evidence to support the intended practice change.
Synthesis of Appraised Literature
After conducting a thorough appraisal of relevant literature, a greater understanding of
the most current and effective approaches to reducing HbA1c levels in patients with T2D has
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been established. A revelation of comparable findings and recommendations for practice
change were identified within the studies included in the appraised literature (see Appendix A).
Settings of relevant studies consisted of outpatient clinics including diabetes and Veterans
Affairs, family medical centers, primary care centers, and university medical centers with
patients aged 18 to 75 years with and without T2D. Studies were conducted among a variety of
countries including Australia (Dong et al., 2013, Tay et al., 2014), Greece (Dong et al., 2013),
Isreal (Shai et al., 2008), Japan (Sasakabe et al., 2011), Kuwait (Hussain et al., 2012), New
Zealand (Krebs et al., 2013), Sweden (Guldbrand et al., 2012), U.S. (Ajala et al., 2013; Dong et
al., 2013; Gannon et al., 2010; Rock et al., 2014; Yancy et al., 2005), and the United Kingdom
(Dong et al., 2013). Sample characteristics were similar among studies; however, small sample
sizes were typically utilized and consisted of patients with both diabetic and non-diabetic
patients ranging from n = 8 (Gannon et al., 2010) to n = 363 (Hussain et al., 2012) patients.
Specifically, the number of patients with T2D noted within the studies ranged from n = 8
(Gannon et al, 2010) to n = 227 (Rock et al., 2014).
The primary aim of the studies was to examine the effect of a low carb diet on glycemic
indices, specifically HbA1c, weight and body composition, and various cardiovascular risk
factors including lipid profiles and blood pressure in patients with T2D. Many studies indicated
that a diet consisting of 13% to < 45% of total daily caloric intake from carbs significantly
improves HbA1c (Ajala et al., 2013; Dong et al., 2013; Gannon et al., 2010; Hussain et al.,
2012; Krebs et al., 2013; Rock et al., 2014; Sasakabe et al., 2011; Shai et al., 2008; Tay et al.,
2014; Yancy et al., 2005) fasting blood glucose (Gannon et al., 2010; Rock et al., 2014; Yancy
et al., 2005), lipid levels (Ajala et al., 2013; Hussain et al., 2012; Rock et al., 2014; Tay et al.,
2014; Yancy et al., 2005), weight and BMI (Dong et al., 2013; Hussain et al., 2012; Krebs et al.,
2013; Rock et al., 2014; Sasakabe et al., 2011; Shai et al., 2008; Yancy et al., 2005), blood
pressure (Dong et al. 2013), and reduces anti-glycemic medication use (Guldbrand et al., 2012;
Sasakabe et al., 2011; Tay et al., 2014; Yancy et al., 2005) with and without comparison control
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groups. However, of the included relevant studies, a general consensus was unable to be
determined regarding a specific number or percentage of daily caloric intake retrieved from
carbs.
The main interventional component identified within this literature review postulated that
dietary education and counseling was the preferred method to positively impact glycemic control
and cardiovascular risk factors in patients with T2D. The primary methods of low carb dietary
education in all studies included a range of specific daily caloric intake from carbs with
accompanying variations including detailed caloric intake to maintain weight (Gannon et al.,
2010), daily caloric restrictions (Guldbrand et al., 2012; Hussain et al., 2012; Shai et al., 2008),
and carb restriction based on baseline HbA1c (Sasakabe et al., 2011).
Healthcare professionals including physicians, nurses, and dieticians provided dietary
education and counseling. Dietary education strategies included sample meal plans, recipes,
and handouts (Guldbrand et al., 2012; Hussain et al., 2012; Rock et al., 2014; Yancy et al.,
2005) and individual or group meetings with a dietitian, nurse, or physician ranging from weekly
to twice per year (Guldbrand et al., 2012; Hussain et al., 2012; Krebs et al., 2013; Rock et al.,
2014; Sasakabe et al., 2011; Shai et al., 2008; Tay et al., 2014; Yancy et al., 2005). Validated
food frequency questionnaires (Shai et al., 2008), self-reported food diaries (Dong et al., 2013;
Guldrand et al., 2012; Hussain et al., 2012; Krebs et al., 2013; Sasakabe et al., 2011; Tay et al.,
2014; Yancy et al., 2005), and urine ketones (Dong et al., 2013; Krebs et al., 2013) were used
to assess dietary compliance. Two studies provided prepackaged or already prepared foods
abiding by the macronutrient and/or caloric requirements for each diet (Gannon et al., 2010;
Rock et al., 2014) while four studies recommended a specific amount of physical activity per
week (Rock et al., 2014; Tay et al., 2014; Yancy et al., 2005) or to maintain current exercise
regimens (Krebs et al., 2013).
Although many studies were of short duration, it was evident that compliance to dietary
recommendations was sustainable for a 6-month duration (Guldbrand et al., 2012; Hussain et
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al., 2012; Krebs et al., 2013; Rock et al., 2014; Sasakabe et al., 2011; Tay et al., 2014). In
addition, more frequent dietary counseling sessions with a dietician, nurse, or physician resulted
in greater dietary compliance and reduction in HbA1c, specifically (Hussain et al., 2012; Krebs
et al., 2013; Rock et al., 2014; Sasakabe et al., 2011; Shai et al., 2008; Tay et al., 2014).
Therefore, the beneficial effects of a low carb diet on increasing health and quality of life by way
of reducing glycemic indices, specifically HbA1c, and cardiovascular risk factors in patients with
T2D provided an impetus for continuing the process of implementation for the intended practice
change.
Best Practice Model
The integration of the most current evidence obtained from the critically appraised
literature provided the best practice model for this EBP project. Patients with T2D are often
unaware of the detrimental effects that result from high carb (> 45% of daily caloric intake)
consumption as recommended by the Dietary Guidelines for Americans and the ADA.
Accordingly, the evidence supports that a diet consisting of a reduced carb intake of less than
45% of daily caloric intake is beneficial in reducing HbA1c over a 6-month period. Furthermore,
evidence suggests that low carb diet education should consist of sample meal plans, grocery
lists, and handouts, which recommend and delineate what foods to consume and avoid, a oneon-one educational session with a healthcare professional, and self-reported food diaries to
assess diet adherence. Therefore, the reduced carb diet education including a recommended
carb intake of 65 g/day (15% of daily caloric intake from carbs based on an 1,800 kcal/day diet),
sample meal plans (see Appendix B), sample grocery list (see Appendix C), carb counts of
common foods and corresponding measurements (see Appendix D), a reduced carb food
pyramid (see Appendix E), a structured 15-minute nurse-to-patient educational session (see
Appendix F for outline of educational content), and a self-reported food record (see Appendix G)
was developed as a means to relate current evidence and educational strategies to promote
improved health and quality of life in patients with T2D. This author proposed that employing the
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best practice protocol would establish that the implementation of a low carb diet, as compared
to diet education typically guided by the ADA and Dietary Guidelines for Americans, would result
in reduced levels of HbA1c in patients with T2D.
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CHAPTER 3
IMPLEMENTATION OF PRACTICE CHANGE
Participants and Setting
The implementation of this EBP project was conducted at a local privately owned family
practice located within Lake County, Indiana. Permission was obtained in March of 2015 from
the primary physician owner and project site facilitator to implement the proposed project. Upon
Valpo Institutional Review Board (IRB) approval, the project manager was provided with a login
username and password by the project site facilitator to access the electronic health record
system utilized within this primary care setting. Access to the computerized charting system
allowed the project manager the ability to obtain patient schedules and determine ideal
timeframes for recruitment of patients with T2D during the times of project implementation. With
approval from the project site facilitator, dates and times of implementation were scheduled to
occur between July and December of 2015. Initial recruitment of participants and project
implementation included a 15 minute educational session provided by a Valpo DNP student,
completion of a demographic information and pre-test form, pre-laboratory blood draws, and
pre-anthropometric measurements. With the completion of the initial visit, patients were advised
to return three months later between the months of October and December of 2015 to complete
the post-test, post-laboratory blood draws, post-anthropometric measurements, and submit selfrecorded dietary food records. A three-month follow-up timeframe was identified as ideal by the
primary care physician and project manager to facilitate interpretation of HbA1c, the primary
outcome of interest.
All patients who were conveniently recruited meeting the inclusion and exclusion criteria
during the recruitment timeframe between July and September 2015 were eligible to participate
in the project. Inclusion criteria included: a) a documented history of T2D of six months or
greater, b) a previous HbA1c level of 6.0% or greater and less than 11.0%, c) aged 18 to 65
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years, d) able to speak, read, and understand English, e) non-pregnant or breastfeeding, or
planning to become pregnant, f) management of T2D with oral anti-glycemic medications and/or
diet controlled only, and f) no change, addition to, or discontinuation of oral anti-glycemic
medications at the time of consent. Exclusion criteria included: a) a documented history of T2D
of less than six months, b) a previous HbA1c level of less than 6.0% or greater than 11.0%, c)
aged less than 18 or greater than 65 years, d) unable to speak, read, or understand English, e)
pregnant, breastfeeding, or planning to become pregnant, f) insulin dependent, g) change,
addition to, or discontinuation of oral-anti-glycemic medications, h) initiation of a new exercise
program within the last month, i) any form of cognitive impairment in which the patient can no
longer make medical decisions, j) history of or current chronic kidney disease, renal disease,
and/or liver disease, and h) history of an eating disorder. If the above criteria were met, patients
were asked to sign a consent form (see Appendix H) detailing the project in its entirety.
Outcomes
A descriptive, within-group pre-test/post-test design was used in an attempt to evaluate
the effectiveness of reduced carb diet education on HbA1c levels in patients with T2D. Due to
the numerous significant outcomes supported by the evidence, this project examined HbA1c as
the primary outcome with the addition of knowledge of reduced carb diet, changes in medication
management, weight, BMI, waist circumference, blood pressure, and lipid levels as secondary
outcomes.
Intervention
The project intervention was provided to patients following their routine scheduled visit
with the physician at the primary care office setting. Patients eligible to participate were given
advanced notice by the physician of the EBP project purpose and interventions, noting that the
educational session would take approximately 15 minutes. Once the patient’s visit was
complete, the patient was led into a conference room where the project manager reviewed the
project details and informed consent process. First, the project manager formally introduced
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oneself, the project’s background and intent, and answered any questions before asking the
patient to sign the consent form. With the consent form signed, the patient was then asked to
complete a demographic information form (see Appendix I) and a pre-test survey (see
Appendix J) regarding their knowledge on a reduced carb diet and current carb intake. The
demographic information form was only administered and collected at the initial patient visit.
Once the demographic information form and pre-test survey were completed, the patient was
provided with a 15-minute educational session regarding a reduced carb diet and its effect on
T2D by the project manager, a Valpo DNP student. The patient’s identification number, sex, and
age was retrieved by the project manager from the electronic health record and transcribed onto
the patient documentation form (see Appendix K). The patient documentation form was also
used to document the patient’s pre- and post-anthropometric data (weight, height, BMI, and
waist circumference), blood pressure, current anti-glycemic medications and doses,
comorbidities, and laboratory results (HbA1c and lipid profile) as this information was uploaded
into the patient’s chart during initial and subsequent visits and when lab results became
available.
Materials to supplement the educational session included the use of handouts
comprised of sample meal plans, sample grocery lists recommending foods to consume and
avoid, a reduced carb food pyramid, and examples of various carb-counts and corresponding
measurements in common foods that were modified and adapted with permission from Atkins
Nutritionals, Inc®. Copies of the educational materials were provided to the patients to take
home for future reference. Patients were advised to complete three self-reported food records
(three consecutive days, including one weekend day once per month) to assess dietary
adherence over the 3-month period. At the completion of the educational session, the project
manager measured the patient’s waist circumference. Adhering to clinic policy, the medical
assistant was responsible for obtaining and documenting the patient’s weight, height, BMI, and
blood pressure at the beginning of each patient’s visit and drawing the patient’s labs including
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HbA1c and lipid profile following the educational intervention. Once the patient’s laboratory
blood draw was complete, the project manager escorted the patient to the secretary to schedule
a three-month follow up appointment. The patient was informed that the follow-up appointment
should take no longer than 15 to 20 minutes and would include a post-test survey to assess
knowledge and dietary adherence, collection of the self-reported food record, laboratory blood
draw, blood pressure, and anthropometric measurements including height, weight, BMI, and
waist circumference. Additionally, at the follow up appointment and future appointments with the
physician, patients were and will be instructed to continue following the reduced carb diet,
regardless of HbA1c outcome. During this time, the patient was advised that he or she would
only have contact with the project manager and medical assistant, as it was documented as a
routine laboratory follow-up appointment.
The project manager later transcribed the data obtained and documented by the medical
assistant from the patient’s chart onto the patient documentation form. Once laboratory results
including HbA1c and lipid levels were received, this data was added to the patient
documentation form within the “initial visit” category. Additionally, patients were advised that a
phone call would be conducted utilizing the telephone number listed in their chart by the project
manager at four (between August 21, 2015 and October 16, 2015) and eight weeks (between
September 18, 2015 and November 13, 2015) following their initial visit to address any
questions or concerns that may have arisen regarding the project and its intervention. If the
patient was not available at the time the telephone call was made by the project manager, a
second telephone call was made the following day. If the patient was again not available at the
time of the second telephone call, a message was left indicating the project manager’s name,
reason for calling, and the project manager’s telephone number if the patient were to have any
questions or concerns regarding the project and its intervention.
Planning
The proposal and planning of this EBP project began with a discussion with the primary
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physician at the project’s implementation site. With the support and acknowledgement of the
project site facilitator, the dates and times of implementation were agreed upon along with the
processes and procedures needed to undertake the intended practice change. Prior to
implementing the clinical practice change, ancillary staff including medical assistants,
secretaries, and the nurse manager were educated regarding the intervention and the
processes and procedures that needed to be followed in order to successfully implement the
change. Due to the involvement of the physician’s four medical assistants in obtaining baseline
anthropometric measurements, each received individualized education one week prior to project
implementation as to how to consistently measure each patient’s weight, height, and blood
pressure by the project manager. Body mass index was automatically generated by the
electronic medical record system with the input of the patient’s height and weight by the medical
assistant. Additionally, if patients returned prior to the 3-month post-intervention visit and had
questions regarding a reduced carb diet or other concerns related to the intervention, ancillary
staff were instructed to forward any patient questions or concerns to the project manager via a
provided email address and/or phone number or to the facility site advisor during the patient’s
visit.
Recruitment of Participants
To determine the opportune times for recruitment of patients meeting the inclusion
criteria, the project manager conducted a review of the patient schedule the week prior to
implementation. From the list of patients deemed eligible for participation, the project manager
verbally disclosed and provided a printed list to the physician and secretary who would provide
the medical assistants with the awareness that select patients were eligible for study
participation. Verbal disclosure and a printed list were provided at the start of each day by the
project manager who was also on site to make the physician and medical assistants aware of
the upcoming eligible patient. Additionally, the physician provided an introduction on the EBP
project including the background, purpose, and approximate length of involvement on behalf of
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the patient during their one-on-one visit. This allowed for the patient to prepare him or herself for
the additional time that was needed to receive the intervention and to determine if the
participation in the project was of interest. Once the patient’s appointment was complete, the
medical assistant directed the patient to a conference room in which the project intervention was
conducted. The project manager provided the patient with the background and intent of the
study. If patients agreed to participate, consent was obtained and the educational session was
initiated.
After discussion with the project site facilitator, it was anticipated that a size of 30 to 50
patients could be obtained between July and September of 2015. Therefore, the target number
of participants for this EBP project was 40 patients; however, if greater than 40 patients could
have been recruited within the designated timeline, the recruitment of patients and
implementation of the project would have been continued until the pre-intervention deadline was
met. The project manager was present at the project site for recruitment and implementation for
8 to 9 hours, three days per week from July 24 through September 18, 2015. The project site
facilitator and ancillary staff were provided with the project manager’s implementation calendar
prior to the project start date.
Data Measures and their Reliability and Validity
Following the collection of consent, patients were asked to complete a demographic
information form and a pre-test survey, which measured knowledge regarding a reduced carb
diet and its effects on diabetes and current carb consumption. The demographic information
form and pre-test survey were administered immediately before implementation of the
educational session. The survey was created by the project manager and content validity was
established by a registered dietician (see Appendix L) to determine relevancy and applicability
to the intended aim of the project. Additionally, adults not participating in the project were
utilized to determine the readability and timing of the demographic form and pre-test survey.
The two forms were deemed appropriate as feedback revealed a time test of 5 to 8 minutes to
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complete the forms and feedback regarding readability did not warrant further modification.
Post-test surveys (see Appendix M) were similar to the pre-test survey with an additional section
regarding diet compliance and intent to continue following the diet. Post-test surveys were
administered at the patient’s follow up visit approximately three months after the initial visit.
Additionally, take-home food records consisting of three consecutive days were to be completed
once per month including one weekend day and were examined via the project manager.
To maintain systematic and consistent execution of anthropometric measurements and
vital signs, the medical assistants were instructed to follow the same process for each patient.
Weight was measured in pounds to the nearest ounce using a digital standing scale while the
patient was wearing light clothing with pockets emptied and without shoes. Additionally, height
was measured using the adjustable, mechanical height rod on the digital standing scale,
measuring each patient in inches to the nearest half-inch. Body mass index was computer
generated as a percent once the height and weight had been documented and uploaded into
the patient’s chart. In adherence with the American Heart Association (AHA) (2014) guidelines
for blood pressure measurement, patients were seated comfortably, with back supported, legs
uncrossed, and arms bare. Once patients were in the examination room for three minutes, the
patient’s blood pressure was taken with the patient seated upright, feet flat on the floor, and arm
flexed at the elbow, level with the heart, and free of clothing with a manual aneroid
sphygmomanometer and appropriate cuff size. The blood pressure cuff encircled 80% or more
of the patient’s arm circumference. The mercury column was deflated at 2 to 3 mmHg per
second with the first and last audible sounds recorded as the systolic and diastolic pressure,
respectively, to the nearest 2 mmHg. Neither the medical assistant nor patient were advised to
speak during the procedure. A lipid profile and HbA1c was drawn with the patient fasting for at
least 12 hours with the exception of coffee and water and was drawn by the one of the four
medical assistants utilizing the clinic’s equipment and sent to a local laboratory for analysis.
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Measurement of waist circumference was measured in inches and obtained by placing the tape
measure three inches above the iliac crest.
Data Collection
As patients were recruited for participation, his or her medical record number was
obtained and each patient was randomly assigned a number from 1 to 50 drawn from a hat at
the time of intervention. The project manager utilized a Survey Code Sheet (see Appendix N) to
summarize and track all patients’ medical record numbers with their randomly assigned
identification numbers. The demographic information form, pre- and post-test survey, and the
patient documentation form all had a blank square in the upper right corner in which the project
manager inputted the appropriate identification number randomly assigned to each patient once
consent had been obtained. The identification number was later utilized to identify the patient
and compare individual outcomes at the completion of the project. All survey documents were
provided to patients with their corresponding identification numbers in a blank envelope and
patients were instructed to return the completed surveys to the project manager in the blank
envelope at the conclusion of their visit. All survey data was safely stowed in a separately
locked file cabinet within the project facility site.
Data Management and Analysis
Due to the long timeframe for implementation, the survey code sheet was kept
accessible within the project facility site in order to add each recruited patient’s medical record
number and randomly assigned identification number as they were obtained. However, after
each additional patient was added to the survey code sheet, it was placed back into the locked
file cabinet to ensure patient confidentiality. Additionally, during times that the project manager
was not on site, the file cabinet containing the survey code sheet remained locked. In the case
of transporting survey and patient data to the project manager’s home for analysis, a briefcase
equipped with a lock was utilized. Content was then transferred to a locked file cabinet within
the project manager’s home. Patient names and any other form of patient identification
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information were kept confidential and not disclosed in any publication or presentation of the
information evaluated for this project. Group data were only reported during occurrences of
disseminating findings. The collection of data was completed prior to writing any data analysis
and project evaluation.
Protection of Human Subjects
In order to implement this EBP project, approval from the Valpo IRB and the project site
facilitator was obtained. To minimize risks to patients, a consent form indicating the project’s
purpose, procedures, risks, benefits, voluntary participation/withdrawal, and confidentiality was
provided to all patients prior to implementation of the intervention. Additionally, patients were
provided with the project manager’s contact information including email and cell phone number
to address any questions, concerns, and or request to withdraw from the study. Patients were
assured that if they wished to withdraw from the study, there would be no penalty or deviation
from the standard of care.
Patients participating in this project were instructed of the minimal physical and
psychological risks that might arise from the intervention. In order to obtain HbA1c and lipid
levels, the collection of less than 10 mL of blood via venipuncture was the only direct physical
risk presented to the patient; however, patients with T2D often have their HbA1c levels drawn
every 3 to 6 months, and therefore, the physical risk of this procedure was considered minimal.
Due to the reduction of carb intake, patients were informed that they might experience
headache, fatigue, nausea, dizziness, hypoglycemia, constipation, and irritability. However, the
potential physical and psychological risks were minimal, as the supporting evidence yielded
constipation as the main side effect as a direct result of reduced carb intake. In the case of and
or signs and symptoms of hypoglycemia, per the primary physician’s protocol, the patient was
instructed to check one’s blood sugar and act accordingly: a) if blood glucose was greater than
70 mg/dL, resume daily activities and monitor blood sugar more frequently and b) if blood sugar
was less than 70 mg/dL, eat or drink 15 g of a simple carb such as half a cup of juice or regular
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soda, two tablespoons of raisins, or glucose tablets according to package directions, and
recheck blood sugar in 15 minutes; if blood sugar did not rise above 70 mg/dL, contact the
project manager who would provide further guidance and contact the facility site advisor for
further instruction.
Patients were not reimbursed or provided any stipend for their time or participation in this
project; rather, they were educated regarding the beneficial effects of a reduced carb diet on
T2D and ultimately, the beneficial effect it may have on quality of life and wellbeing.
Furthermore, the implementation of the project at the private family practice helped to
restructure policy to promote greater control of HbA1c levels in patients with T2D through the
use of reduced carb diet education.
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CHAPTER 4
FINDINGS
This project was developed as a means to provide patients with T2D an evidence-based
educational approach focusing on a reduced carb diet in a local family practice in Northwest
Indiana. The development of this project focused on improving the negative outcomes
associated with T2D including HbA1c as the primary outcome and knowledge of reduced carb
diet, weight, BMI, waist circumference, blood pressure, lipid levels, changes in medication
management, diet compliance, and change in documented comorbidities as secondary
outcomes. In order to evaluate the outcomes and compare the effectiveness of reduced carb
diet education in patients with T2D to standard care within the local family practice, the following
analyses have been completed.
Participant Characteristics
During project implementation, a total of 24 patients were recruited and eligible to
participate in the project. All 24 patients provided informed consent prior to receiving the
reduced carb diet education and associated demographic form and pre-test survey. Of the 24
participants who completed the demographic form, pre-test survey and pre-laboratory blood
draw, -vital signs, and -anthropometric testing at the initial visit, only 19 participants returned at
the 3-month follow-up visit to complete the post-test survey and follow-up laboratory blood draw,
vital signs, and anthropometric testing.
In an effort to ascertain any potential bias within this project, a comparison of
demographic variables was conducted between the five participants lost to attrition and the 19
participants who returned for follow-up. An independent samples t-test was calculated
comparing the mean age of participants (n = 24) who completed the pre-implementation data to
the mean age of those who did not return for follow-up (n = 5). The mean age of those
completing all pre-implementation data (M = 53.79, SD = 7.92) was not statistically different
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(p > .05) from the mean age of those who did not return for follow-up (M = 46.6, SD = 12.62).
Additionally, chi-square tests were calculated comparing the demographics of
participants who completed pre- and post-implementation data to those who did not return for
follow-up. No significant relationship was found for race (X2(1) = .574, p > .05), marital status
(X2(2) = .902, p > .05), income (X2(4) = 1.898, p > .05), degree of education (X2(5) = 6.872,
p > .05), years with T2D (X2(5) = 6.027, p > .05), or perception of T2D control (X2(4) = 3.284,
p > .05) between the two groups. Additionally, an independent samples t-test was calculated
comparing the mean HbA1c level of participants who completed pre- and post-implementation
to the five participants that did not return for follow-up. No significant difference was found
(t(22) = -.517, p > .05). The mean of the participants who returned for follow up (M = 6.66,
SD = .922) was not statistically different from the mean of those who did not follow up (M = 6.44,
SD = .207). Therefore, the 19 participants who followed through with the complete study were
found to be representative of the patients with T2D exposed to the intervention. All further
evaluation methods are comprised of the 19 participants who completed the study to maintain
consistency throughout project analysis.
Of the 19 participants who completed the study, the mean age was 53.53 (SD = 8.13)
with females comprising 36.8% and males comprising 63.2% of the participants. The majority of
participants (n = 17) were Caucasian (89.5%), while the remaining two participants were Latino
(10.5%). Eighty-four percent of the participants (n = 16) were married while the remaining 16%
of the participants were divorced (n = 2) or single (n = 1). In regards to income, participants
were well distributed across household income strata with 26.3% (n = 5) earning less than
$60,000, 26.3% (n = 5) earning between $60,001 to $80,000, 21.1% (n = 4) earning between
$80,001 to $100,000, 15.8% (n = 3) earning between $100,001 to $150,000, and $10.5% (n = 2)
earning greater than $150,000, per year. The self-reported educational level of participants
varied and included 36.8% (n = 7) with a high school diploma or General Education
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Development (GED) certificate, 26.3% (n = 5) with trade, technical, and or vocational training,
15.8% (n = 3) with an Associate’s degree, 15.8% (n = 3) with a Bachelor’s degree, and 5.3%
(n = 1) who specified other. Additional information collected included the participants’ number of
years having T2D, which included 21.1% (n = 4) stating 6 months to 1 year, 31.6% (n = 6)
stating greater than 1 year to 3 years, 15.8% (n = 3) stating greater than 3 years to 5 years,
5.3% (n = 1) stating greater than 5 years to 10 years, 15.8% (n = 3) stating greater than 10
years, and 10.5% (n = 2) stating cannot remember. When questioned regarding how controlled
they felt their T2D was, 15.8% (n = 3) responded strongly controlled, 42.1% (n = 8) responded
somewhat controlled, 10.5% (n = 2) responded not well controlled, 10.5% (n = 2) responded
poorly controlled, and 21.1% (n = 4) responded I don’t know (see Figure 4.1). Additional
demographic data collected included a) who is responsible for meal preparation in the
household in which 47.4% responded myself (n = 9) and 52.6% (n = 10) responded spouse or
significant other; b) have you ever met with a dietitian in which the majority (78.9%) of
participants responded no (n = 15) while only 21.1% responded yes (n = 4); c) have you ever
been told to follow a reduced carb diet in the past with the majority (89.5%) of patients
responding yes (n = 17) and only 10.5% responding no (n = 2); and d) how many times per
week do you perform physical activity with 31.1% (n = 6) reporting 0 to 1 days per week, 26.3%
(n = 5) reporting 2 to 3 days per week, 26.3% (n = 5) reporting 4 to 5 days per week, and 15.8%
(n = 3) reporting 6 to 7 days per week.
Changes in Outcomes: Statistical Testing and Significance
The primary aim of this EBP project was to improve HbA1c levels in patients with T2D
via the implementation of reduced carb diet education. Additional improvements were also
sought in patients’ knowledge of a reduced carb diet and its impact on T2D, weight, BMI, waist
circumference, systolic and diastolic blood pressure, lipid profile, the presence of comorbidities,
and change in the number and or dosage of anti-glycemic medications. The reduced carb diet
education revealed significant improvement in patients’ HbA1c, knowledge of a reduced carb
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diet and its impact on T2D, weight, BMI, waist circumference, systolic and diastolic blood
pressure, and one aspect of the lipid profile that included HDL, thus providing evidence for the
PICOT question proposed for this EBP project.
To ascertain the effectiveness of reduced carb diet education, paired-samples t-tests
were calculated comparing patients’ mean pre-implementation results to their mean 3-month
follow-up, post-implementation results. The software program Statistical Package for the Social
Sciences (SPSS) 22 was utilized for all statistical testing. Statistical significance was set at
p < .05 for all analyses.
Hemoglobin A1c.
The reduced carb diet education was effective in decreasing patients’ HbA1c levels over
a 3-month period. A paired-samples t-test was conducted to compare the mean preimplementation HbA1c level to the mean post-implementation HbA1c level. The mean HbA1c of
patients pre-implementation was 6.66% (SD = .922) while the mean HbA1c at follow-up was
6.38% (SD = .965). A significant decrease from pre-implementation to post-implementation
HbA1c levels was found (t(18) = 2.29, p < .05) (see Figure 4.2)
To determine whether certain demographic characteristics impacted pre- HbA1c, chisquare and one-way analysis of variance (ANOVA) tests were calculated comparing the
categorical outcomes of demographic data of participants to pre-HbA1c results. Following the
calculation of a chi-square test, no significant relationship was found when pre-HbA1c was
compared to sex (X2(10) = 13.84, p > .05), race (X2(10) = 10.51, p > .05), meal preparation in
the home (X2(10) = 11.51, p > .05), ever met with a dietitian (X2(10) = 10.18, p > .05), and
previously told to follow a low carb diet (X2(10) = 11.92, p > .05). Additionally, a one-way
ANOVA was calculated comparing pre-HbA1c to the following categorical outcomes of
demographic data in which no significant difference was found a) age (F(10,7) = 1.72, p > .05),
marital status (F(2,16) = 1.08, p > .05), household income (F(4,14) = 2.34, p > .05), degree of
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education (F(4,11) = .979, p > .05), years with T2D (F(5,13) = .715, p > .05), perception of T2D
control (F(4,14) = .685, p > .05), and physical activity (F(3,15) = .408, p > .05).
Furthermore, chi-square and one-way ANOVA tests were calculated to assess the effect
of the categorical outcomes of demographic data on the overall change in HbA1c. Following the
conduction of a one-way ANOVA, no significant effect was found for age (F(10,7) = 1.84,
p > .05), marital status (F(2,16) = 1.86, p > .05), household income (F(4,14) = 1.23, p > .05),
years with T2D (F(5,13) = .086, p > .05), perception of T2D control (F(4,14) = .841, p > .05),
and physical activity (F(3,15) = .575, p > .05); however, a significant effect was found when
change in HbA1c was compared to degree of education (F(4,14) = 3.18, p < .05). Following the
conduction of a chi-square test, no significant effect was found when change in HbA1c was
compared to sex (X2(10) = 5.39, p > .05), race (X2(10) = 6.61, p > .05), meal preparation in the
home (X2(10) = 6.30, p > .05), ever met with a dietitian (X2(10) = 11.48, p > .05), and previously
told to follow a low carb diet (X2(10) = 13.69, p > .05). Due to a small sample size, post-hoc
analyses for change in HbA1c compared to the categorical demographic data outcomes were
unable to be determined.
Diet Consumption.
To examine the effect of reduced carb diet education on the consumption or use of
various food groups, four questions were analyzed based on the change in frequency of
responses from pre-implementation to post-implementation. Figure 4.3 depicts the change in
frequency of each response for each question from pre- to post-implementation. The most
significant effect (p < .05) was observed in patients’ responses to the number of times they
consumed candy, baked goods, and other sweets per week. A paired-samples t-test was
calculated revealing a significant decrease in candy, baked goods, and other sweets
consumption from the pre-implementation mean to the post-implementation mean (t(18) = 2.80,
p < .05). Pre-implementation, 31.6% (n = 6) of patients stated that they consumed candy, baked
goods, and other sweets 7 days per week while post-implementation revealed only 5.3% (n = 1)
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of patients. In addition, 21.1% (n = 4) of patients stated that they consumed candy, baked
goods, and other sweets 0 to 1 times per week at pre-implementation while at postimplementation this increased to 57.9% (n = 11) of patients. Additionally, there was a significant
decrease in the consumption of grains per week at pre-implementation [(10+ times per week:
15.8% (n = 3); 8-10 times per week: 10.5% (n = 2); 5-7 times per week: 26.3% (n = 5); 2-4 times
per week: 31.6% (n = 6); and 0-1 times per week: 15.8% (n = 3)] and post-implementation [(10+
times per week: 0% (n = 0); 8-10 times per week: 5.3% (n = 1); 5-7 times per week: 21.1%
(n = 4); 2-4 times per week: 47.4% (n = 9); and 0-1 times per week: 26.3% (n = 5)]; however, no
significant effect was observed in patients’ responses to how many times per week they
consumed grains following the conduction of a paired-samples t-test (t(18) = 1.93, p > .05).
Similarly, no significant effect was noted in patients’ responses to meals cooked at home from
pre-implementation to post-implementation following a paired-samples t-test (t(18) = 1.91,
p > .05). In regards to patients’ responses to how often they used oils (olive, coconut, and or
avocado oil) to cook dinner with, a significant increase (p < .05) was noted following a pairedsamples t-test comparing the means of pre-implementation to post-implementation oil use
(t(17) = 2.45, p < .05).
At follow-up, only eight (42.1%) of the 19 participants completed and returned the selfreported dietary food record. A chi-square test was calculated to determine whether HbA1c
impacted the outcome of return of self-reported dietary food record. No significant relationship
was found between pre-HbA1c (X2(10) = 9.29, p > .05) and post-HbA1 (X2(11) = 9.29, p > .05)
and return of self-reported food dietary records.
Knowledge.
The overall effectiveness of reduced carb diet education was apparent at increasing the
overall knowledge level of patients exposed. Moreover, patients not only revealed an increase in
knowledge, but the ability to retain and recall this knowledge over a 3-month period. Pre- and
post-test questionnaires consisted of a total score that was calculated by the number of correct
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items (scored as 1) and the number of incorrect items (scored as 0). A total of 10 knowledge
questions were assessed allowing for a minimum score of 0 and a maximum score of 10. Table
4.4 depicts a comparison of participants’ knowledge scores prior to and following the
intervention according to each question. There was a significant increase in correct answers
from pre-test (M = 7.58, SD = 1.74) to post-test (M = 9.42, SD = .84) demonstrating a
significance level of p < .001. Specifically, the question asking “On a reduced carbohydrate diet,
you can eat as much protein and fat as you want as long as you maintain a low carbohydrate
intake” revealed an increase from 57.9% who answered correctly on the pre-test to 100% who
answered correctly on the post-test (p < .05). Additionally, the question asking “Daily blood
sugar levels are the best way to assess how well you are managing your diabetes” increased
from 21.1% who answered correctly on the pre-test to 89.5% who answered correctly on the
post-test while the question “Eating fewer carbohydrates and more fat and protein will not keep
you fuller longer compared to a high carbohydrate, low fat and low protein meal” increased from
42.1% who answered correctly on the pre-test to 84.2% who answered correctly on the posttest. Figure 4.2 depicts a comparison of knowledge scores from pre-test to post-test. A pairedsamples t-test demonstrated a significant increase in scores from pre-test (M = 7.58,
SD = 1.74) to post-test (M = 9.42, SD = .838) indicating that knowledge was retained over time
(t(18) = -4.06, p < .05).
Weight.
The mean weight of patients pre-implementation was 250.79 (SD = 68.64) pounds while
the mean weight at follow-up was 242.79 (SD = 66.42) pounds. A paired-samples t-test was
conducted to compare the means of patients’ weight pre- and post-intervention, which revealed
a significant decrease in weight from pre-implementation to post-implementation (t(18) = 3.02,
p < .05).
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Body Mass Index.
The mean BMI of patients pre-implementation was 36.71 (SD = 8.63) kg/m2 while the
mean BMI of patients at follow-up was 35.63 (SD = 8.43) kg/m2. A paired-samples t-test was
conducted to compare the pre-implementation mean BMI to the post-implementation mean BMI.
A significant decrease was found between pre-implementation and post-implementation BMI
(t(18) = 2.89, p < .05).
Waist Circumference.
The waist circumference of patients was also significantly impacted, with a mean
implementation score of 46.61 (SD = 7.41) inches and a post-implementation mean of 44.36
(SD = 7.41) inches. A paired-samples t-test was calculated revealing a significant decrease in
waist circumference from the pre-implementation mean to the post-implementation mean
(t(18) = 4.61, p < .05).
Blood Pressure.
In regards to systolic blood pressure, the mean pre-implementation score was 135.74
(SD = 9.93) mmHg while the post-implementation mean was 130.79 (SD = 10.53) mmHg. A
paired-samples t-test revealed a significant decrease in systolic blood pressure from the preimplementation mean to the post-implementation mean (t(18) = 2.63, p < .05).
Diastolic blood pressure was also significantly impacted with a pre-implementation mean
of 84.26 (SD = 7.53) mmHg and a post-implementation mean of 80.21 (SD = 6.52) mmHg. A
significant decrease from the pre-implementation mean to the post-implementation mean of the
diastolic blood pressure was revealed through a paired-samples t-test (t(18) = 2.77, p < .05).
Lipid Profile.
In regards to total cholesterol, the pre-implementation mean was 185.86
(SD = 48.77) mg/dL and the post-implementation mean was 188.57 (SD = 58.76) mg/dL. A
paired-samples t-test did not reveal a significant change in total cholesterol from the preimplementation mean to the post-implementation mean (t(13) = -.389, p > .05). In addition, the
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pre-implementation mean of LDL was 116.31 (SD = 44.68) mg/dL and the post-implementation
mean was 117.38 (SD = 52.93) mg/dL. Similar to total cholesterol, there was no significant
change from the pre-implementation mean to the post-implementation mean of LDL as
calculated via a paired-samples t-test (t(12) = -.219, p > .05). Furthermore, there was no
significant difference in the pre-implementation mean (M = 185.21, SD = 87.33) in triglycerides
compared to the post-implementation mean (M = 160.71, SD = 67.89); nor was there a
significant difference noted after the conduction of a paired-samples t-test (t(13) = 1.44,
p > .05). However, there was a significant increase in HDL with a pre-implementation mean of
40.57 (SD = 7.21) mg/dL and a post-implementation mean of 43.57 (SD = 6.97) mg/dL. A
paired-samples t-test revealed a significant increase in HDL from the pre-implementation mean
to the post-implementation mean (t(13) = -2.38, p < .05).
Comorbidities.
The two comorbidities documented from the patient’s medical history within the
electronic health record (EHR) prior to implementation included hypertension and
hyperlipidemia. Pre-implementation, 52.6% (n = 10) of patients presented with both
hypertension and hyperlipidemia, while 31.6% (n = 6) had hyperlipidemia only, 10.5% (n = 2) did
not have either diagnosis, and 5.3% (n = 1) had hypertension only. At follow-up, patients’
previous diagnoses were not removed from the patients’ charts, and therefore, did not instigate
further analysis.
Medication Class and Dose.
The medication classes were combined for ease of calculation and readability. The
medication classes included a) biguanides, b) biguanide and glucagon-like peptide-1 (GLP-1),
c) biguanide and sodium-glucose co-transporter 2 (SGLT2) inhibitors, d) biguanide, GLP-1, and
SGLT2 inhibitors, and e) none. The majority of patients were taking a biguanide or Metformin
(36.8%) followed by no medications (31.6%), a biguanide and GLP-1 (15.8%), a biguanide and
SGLT2 inhibitor (10.5%), and a bigunaide, GLP-1, and SGLT2 inhibitor (5.3%) combination. At
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follow-up, there was no change in medications or dosing, which will be discussed further within
Chapter 5.
Diet Compliance and Continuation.
To assess diet compliance during project implementation and the prospect of diet
continuation post-implementation, four questions were asked at post-test. In response to the
question, “Over the last three months, how often did you follow the recommended reduced
carbohydrate diet?,” 42.1% (n = 8) of the patients responded “most of the time” (5-7 days/week),
36.8% (n = 7) of patients responded “some of the time” (3-4 days/week), 15.8% (n = 3) of
patients responded “on occasion” (1-2 days/week), and 5.3% (n = 1) of patients responded
“never” (0 days/week). In response to the question “How likely are you to continue following a
reduced carbohydrate diet over the next 6 months?,” 57.9% (n = 11) responded “very likely”,
36.8% (n = 7) responded “likely”, and 5.3% (n = 1) responded “maybe”. Patients were also
asked if they experienced an increase in stress level, change in physical activity, experienced a
life event, or a change in health status over the 3-month period, and if so, what type. Of the 19
patients, eight patients (42.1%) reported one of the following: a) increased stress level (26.3%),
b) life event including loss of a loved one, hospitalization, or vacation (15.8%), and change in
health status such as an illness or new diagnosis (5.3%).
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Table 4.1
Demographics of Sample Characteristics. (N = 19)
Characteristics

Frequency (%)

Mean

Gender
Male

12 (63.2%)

Female

7 (36.8%)

Age in years

53.79 (SD = 7.92)

Race
Caucasian

17 (89.5%)

Latino

2 (10.5%)

Marital status
Single

2 (10.5%)

Married

16 (84.2%)

Divorced

1 (5.3%)

Yearly household income
Less than $60,000

5 (26.3%)

$60,001-$80,000

5 (26.3%)

$80,001-$100,000

4 (21.1%)

$100,001-$150,000

3 (15.8%)

Greater than $150,001

2 (10.5%)

Highest educational degree
High school diploma/GED

7 (36.8%)

Trade/Technical/Vocational

5 (26.3%)

Associate’s Degree

3 (15.8%)

Bachelor’s Degree

3 (15.8%)

Other

1 (5.3%)

(continued)
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Table 4.1 (continued)
Demographics of Sample Characteristics. (continued)
Characteristics

Frequency (%)

Mean

Years with T2D
6 months to 1 year

4 (21.1%)

>1 year to 3 years

6 (31.6)

>3 years to 5 years

3 (15.8%)

>5 years to 10 years

1 (5.3%)

10 or more years

3 (15.8%)

I cannot remember

2 (10.5%)

Perception of diabetes control
Strongly controlled

3 (15.8%)

Somewhat controlled

8 (42.1%)

Not well controlled

2 (10.5%)

Poorly controlled

2 (10.5%)

I don’t know

4 (21.1%)

Responsible for meal preparation
Myself

9 (47.4%)

Spouse or significant other

10 (52.6%)

Previous meeting with dietitian
Yes

4 (21.1%)

No

15 (78.9%)

Previously told to follow a low carb diet
Yes

17 (89.5%)

No

2 (10.5%)
(continued)
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Table 4.1 (continued)
Demographics of Sample Characteristics. (continued)
Characteristics

Frequency (%)

Physical activity
0-1 days per week

6 (31.6%)

2-3 days per week

5 (20.8%)

4-5 days per week

5 (20.8%)

6-7 days per week

3 (15.8%)

Mean
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Figure 4.1

YEARS WITH TYPE 2 DIABETES
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Figure 4.2
Comparison of Mean Pre- and Post-Intervention Hemoglobin A1c.
Pre-Intervention

Post-Intervention
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Figure 4.3
Comparison of Self-Reported Diet Consumption Responses Over the Past Week Before and
After the Intervention.
Grains
Pre-Intervention

Post-Intervention

Use of Oils
Pre-Intervention

Post-Intervention

(continued)
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Figure 4.3 (continued)
Comparison of Self-Reported Diet Consumption Responses Over the Past Week Before and
After the Intervention.
Candy Consumption

Pre-Intervention

Post-Intervention

Dinner at Home
Pre-Intervention

Post-Intervention
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Figure 4.4
Histogram Comparison Showing the Distribution of Knowledge Scores Between Pre-test and
Post-test.

Total Knowledge Pre-Test

Total Knowledge Post-Test
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Table 4.2
Comparison of Participants’ Knowledge Scores Before and After the Intervention According to
the Question.
Correct (%)

Incorrect (%)

Significance

Q1. Carbohydrates are the main cause of blood sugar spikes or hyperglycemia.
Pre-test (n = 19)

89.5

10.5

Post-test (n = 19)

100

0

p > .05

Q2. Eating a diet high in carbohydrates will help your type 2 diabetes get better.
Pre-test (n = 19)

84.2

15.8

Post-test (n = 19)

100

0

p > .05

Q3. On a low carbohydrate diet, you can eat as much protein and fat as you want as
long as you maintain a low carbohydrate intake.
Pre-test (n = 19)

57.9

42.1

Post-test (n = 19)

100

0

p < .05

Q4. Eating a low carbohydrate diet may also help you to lose weight, lower your blood
pressure, and may help to decrease the dose or number of diabetes medications you are taking.
Pre-test (n = 19)

100

0

Post-test (n = 19)

100

0

N/A

Q5. On a low carbohydrate diet, eating bread at every meal is part of the meal plan.
Pre-test (n = 19)

89.5

10.5

Post-test (n = 19)

100

0

p > .05

Q6. Daily blood sugar levels are the best way to assess how well you are managing your
diabetes.
Pre-test (n = 19)

21.1

78.9

Post-test (n = 19)

89.5

10.5

p < .05

(continued)
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Table 4.2 (continued)
Comparison of Participants’ Knowledge Scores Before and After the Intervention According to
the Question.
Correct (%)

Incorrect (%)

Significance

Q7. The main foods in a low carbohydrate diet are beef, poultry, fish, pork, non-starchy
vegetables, nuts, hard cheeses, healthy fats and oils, and a limited amount of fruit.
Pre-test (n = 19)

94.7

5.3

Post-test (n = 19)

100

0

p > .05

Q8. On a low carbohydrate diet, you should avoid food items except for dairy that say “low-fat”
because that means that sugar or carbohydrates are added to replace the fat.
Pre-test (n = 19)

68.4

31.6

Post-test (n = 19)

94.7

5.3

p > .05

Q9. Eating fewer carbohydrates and more fat and protein will not keep you fuller longer
compared to a high carbohydrate, low fat and low protein meal.
Pre-test (n = 19)

42.1

57.9

Post-test (n = 19)

84.2

15.8

p < .05

Q10. Eating a low carbohydrate diet will keep your blood sugars more stable compared to a
high carbohydrate meal.
Pre-test (n = 19)

100

0

Post-test (n = 19)

94.7

5.3

p > .05
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Table 4.3
Paired-Samples Statistics of Secondary Outcomes.

Variable

Mean

N

Std. Deviation

Pre-Weight
Post-Weight
Pre-BMI
Post-BMI
Pre-WC
Post-WC
Pre-Sys. BP
Post-Sys. BP
Pre-Dia. BP
Post-Dia. BP
Pre-Tot. Chol
Post-Tot. Chol
Pre-LDL
Post-LDL
Pre-HDL
Post-HDL
Pre-TGL
Post-TGL

250.79
242.79
36.71
35.63
46.61
44.37
135.74
130.79
84.26
80.21
185.86
188.57
116.31
117.38
40.57
43.57
185.21
160.71

19
19
19
19
19
19
19
19
19
19
14
14
13
13
14
14
14
14

68.65
66.42
8.63
8.43
7.26
7.41
9.93
10.53
7.53
6.52
48.77
58.68
44.68
52.94
7.21
6.97
87.33
67.89

Std. Error
Mean
15.75
15.24
1.98
1.93
1.67
1.70
2.28
2.42
1.73
1.50
13.03
15.68
12.39
14.68
1.93
1.86
23.34
18.14

Significance
.007
.010
.000
.017
.013
.703
.830
.033
.174
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CHAPTER 5
DISCUSSION
The findings of this EBP project provide a foundation for decreasing HbA1c levels in
patients with T2D via reduced carb diet education. The EBP project was founded as a means to
answer the PICOT question: For patients with type 2 diabetes, what is the effect of reduced
carbohydrate diet education, compared to usual care, on HbA1c over a 3-month period?
However, despite the positive effects noted in HbA1c, knowledge of a reduced carb diet, weight,
BMI, waist circumference, systolic and diastolic blood pressure, and HDL, a thorough
examination of key factors is warranted to understand their role and dynamic interplay which
may have impacted successful implementation. Therefore, the Royal College of Nursing
Institute’s Promoting Action on Research Implementation in Health Services (PARIHS)
framework was utilized to guide the evaluation of the project (Rycroft-Malone, 2004).
Specifically, the framework examines the relationship between evidence, context, and
facilitation and their impact on successful implementation (Rycroft-Malone, 2004).
Explanation of Findings
The key concepts of the PARIHS framework examine: quality as it relates to the
evidence and its incorporation of professional support and patient preferences; context as it
relates to appropriate monitoring and sufficient feedback systems; and facilitation as it relates to
external and internal influences (Rycroft-Malone, 2004). The following discussion will examine
each concept as it relates to successful implementation of this EBP project.
Evidence.
The evidence supporting reduced carb diet education in promoting greater control of
HbA1c levels in patients with T2D began to emerge over the last four decades. However, the
DNP student of this EBP project focused on the last decade of research to ensure the most
current, quality literature was obtained. Access to multiple databases provided for many types of
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evidence to support the development of this EBP project which included a systematic review
(Ajala et al., 2013), meta-analysis (Dong et al., 2013), RCTs (Guldebrand et al., 2012; Rock et
al., 2014; Shai et al., 2008; Tay et al., 2014), quasi-experimental (Hussain et al., 2012), and
single-arm intervention (Gannon et al., 2010; Krebs et al., 2013; Sasakabe et al., 2013; Yancy
et al., 2005) studies. The Iowa model of EBP to promote quality care was utilized to guide the
project manager’s critical appraisal and summarization of the retrieved literature to promote
practice change. Comparable findings and recommendations were obtained from the literature,
demonstrating the effectiveness of reduced carb diet education on HbA1c levels in patients with
T2D.
In addition to the evidence obtained supporting the development of this EBP project, the
project site facilitator’s medical knowledge and expertise in treating patients with T2D was
utilized to develop a plan to promote successful implementation of the project. The primary care
physician who served as the site facilitator emphasized an understanding of the patient
population, patient preferences, and awareness of limited time for diet education for each
patient with T2D within this setting, establishing the need for the implementation of this EBP
project. The integration of evidence, the support and understanding of key stakeholders, and
patient preferences provided the foundation for the successful implementation of this project.
Context.
According to the PARIHS framework, the term context refers to the setting, community,
or culture in which the practice change is being instituted. Moreover, the framework alludes to
three factors that influence successful implementation within a specific context including culture,
leadership, and evaluation (Rycroft-Malone, 2004). The context of this project was a local,
privately owned family practice treating a variety of primary care conditions including patients
with T2D.
The organizational culture in which this project was implemented was directly affected by
economic, social, and political factors. One of the project manager’s goals was to incur no extra
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costs to patients and or the family practice during the implementation phase of this EBP project.
Patients who had an HbA1c result within three months prior to recruitment were not required to
have their HbA1c redrawn, as the fees associated with this laboratory test may not have been
covered by their insurance plan. However, if patients had not had an HbA1c drawn within three
months of recruitment for the project, both HbA1c and lipid profiles were collected as the cost of
this procedure is covered by insurance as standard care for patients with T2D. There was also
no additional time or expense attributed to collecting the patients’ laboratory tests, as the MAs
would have obtained the tests regardless of project implementation. Additionally, the physician’s
time was not impacted by the project manager’s 15-minute educational session as the
intervention occurred before the physician was ready to evaluate the patients; thus, there was
no loss in time or profit associated with the participant’s care. Ultimately, the physician’s time
and efficiency was never impacted by project implementation. As a result of the project’s
presence within the practice, the organizational culture was positively impacted as all staff
members took interest in the diet education to communicate to the patients and also for
themselves. Patients ineligible for project participation, including those with and without T2D,
seeking dietary education were introduced to the reduced carb strategy and given all
informational handouts utilized during the intervention. If time allowed between patients
recruited for the project, patients not participating in the project received the same 15-minute
educational session further supporting the culture change in managing T2D. The political nature
of the organization was also impacted as patients with T2D incur many costs associated with
insurance. Due to the many significant results, it is possible that many patients may require less
treatment and use of medications over time, thus meeting the new acknowledgment of
preventative care. However, due to many patients following up with the project manager only, it
was not possible to determine whether there was a change in anti-glycemic, blood pressure, or
cholesterol-lowering medications managed by the primary care physician, which was a
secondary outcome of interest.

80

REDUCED CARBOHYDRATE DIET EDUCATION

Review of Literature
Leadership, a foundational factor in promoting effective change within a specific context
(Rycroft-Malone, 2004), was guided by the Iowa model of EBP. Specifically, the Iowa model of
EBP emphasizes the creation of a team to ensure multidisciplinary involvement to promote
change. Therefore, each member of the team was aware of his or her role, which remained
throughout project implementation. The project site facilitator played a vital role in promoting the
project to patients by portraying the importance of managing their T2D via diet prior to the
project manager’s interaction with each patient. Additionally, each MA followed the guidelines
set forth by the project manager to obtain consistent and systematic blood pressure readings
pre- and post-implementation. Furthermore, if the project manager had issues with accessing
the patient’s most recent laboratory results, the MAs were very punctual in retrieving the needed
information. The team’s cooperation and support of the project may have played a role in the
project’s outcomes; however, the team’s attitudes or perception of the project’s significance was
not measured.
In regards to evaluation, the PARIHS framework promotes measurement as a means to
ensure change in practice. Therefore, the significant outcomes resulting from the EBP project
have demonstrated the effectiveness of the educational program providing tangible results,
which promotes greater receptiveness from the organizational culture (Rycroft-Malone, 2004).
Indeed, the tangible results of the project have promoted the use of all handouts utilized during
implementation, which are given to patients on a daily basis. Moreover, many patients
regardless of participation in the project, who were given the informational handouts, continue to
come back to the office stating their success with the diet and usefulness of these resources.
The tangible and verbal results of the project’s outcomes have created a supportive
organizational culture of the intended practice change.
Facilitation.
The final factor of the PARIHS framework, facilitation, creates the foundation for
implementing evidence into practice (Rycroft-Malone, 2004). Throughout the project’s lifetime,
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the project manager adopted many roles that promoted its development and implementation,
particularly the roles of facilitator, educator, and leader. The Iowa model of EBP and its seven
stages of knowledge transformation facilitated this EBP project, which included: a) identification
of a knowledge- or problem-focused trigger, b) assessment the trigger’s priority, c) formation of
a team, d) the assembly of relevant and related research, e) critique and synthesis of the
evidence, f) piloting the change in practice, g) adopting and instituting the change in practice,
and h) evaluation of change outcomes (Titler et al., 2001).
As a facilitator, the project manager developed the reduced carb diet education based
on a systematic review and critical appraisal of the current best available evidence and
delivered this material individually to each patient who participated in the project. The project
manager’s background knowledge and passion in diet and management of T2D promoted the
role of educator during each individual educational session. As a leader, the project manager
understood the need to identify eligible patients early and to notify the physician and MA on staff
that day of the upcoming eligible patient. The early notification allowed for the MA to start the
patient registration process early enough to allow for adequate obtainment of a blood pressure
reading and height and weight measurements. Although the team’s judgments and perceptions
of the project were not objectively measured, their verbal feedback demonstrated positive
attitudes and acceptance of the project. Many of the staff members noted positive patient
feedback, stating many patients were very pleased with their results and appreciated being able
to keep the informational handouts provided.
Explanation of Findings
The findings of this EBP project were obtained through pre- and post-test surveys which
measured demographic variables, knowledge and diet compliance, pre-and postimplementation laboratory blood levels including HbA1c and lipid levels, anthropometric
measures including weight, BMI, and waist circumference, and vital signs including systolic and
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diastolic blood pressure. Data was analyzed using the software program SPSS 22 with a
statistical significance set at p < .05 for all analyses.
Of the 24 patients recruited for participation, 19 patients returned for follow-up at the
recommended 3-month interval yielding a 79% completion rate. Although there was a lack of
diversity among the participants (Caucasian: n = 17; Latino: n = 2), this is representative of the
patients commonly seen in the family practice site selected for implementation of this project.
Consistent with the literature, statistically significant results were noted, answering the initial
PICOT question proposed. Significant results were noted in HbA1c (p < .05) (Ajala et al., 2013;
Dong et al., 2013; Gannon et al., 2010; Hussain et al., 2012; Krebs et al., 2013; Rock et al.,
2014; Sasakabe et al., 2011; Shai et al., 2008; Tay et al., 2014; Yancy et al., 2005), weight and
BMI (p < .05) (Dong et al., 2013; Hussain et al., 2012; Krebs et al., 2013; Rock et al., 2014;
Sasakabe et al., 2011; Shai et al., 2008; Yancy et al., 2005), blood pressure (p < .05) (Dong et
al. 2013), and HDL lipid levels (p < .05) (Ajala et al., 2013; Hussain et al., 2012; Rock et al.,
2014; Tay et al., 2014; Yancy et al., 2005).
In particular, three patients demonstrated exceptional results at follow-up. One patient
demonstrated a significant reduction in HbA1c of 1.2% (pre: 8.7%; post: 7.5%). A second
patient demonstrated a significant decrease in HbA1c of 1.2% (pre: 6.6%; post: 5.4%), a weight
reduction of 22 pounds (pre: 277 lbs.; post: 255 lbs.), a 3.3% reduction in BMI (pre: 42.1%; post:
38.3%), and a reduction in waist circumference of 5 inches (pre: 54 in.; post: 49 in.).
Additionally, a third patient had a significant reduction in HbA1c of .8% (pre: 6.9%; post: 6.1%),
a reduction in weight of 41 pounds (pre: 272 lbs.; post: 231 lbs.), a reduction in BMI of 5.6%
(pre: 37.9%; post: 32.2%), and a reduction in waist circumference of 7.5 inches (pre: 54.5 in.;
post: 45 in.).
Secondary findings through patient and staff attestations support the utilization and
beneficial effects of the educational handouts provided. Many of the patients who followed up
stated that the informational handouts were very helpful, as they have never received anything
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like that in the past. In fact, patients who had met with a dietitian in the past stated the handouts
from this project were more informational and easy-to-understand. They mentioned that the
sample meal plans and grocery lists made it very easy to create meals that met the carb
requirements. The educational handouts may have provided patients with the needed
information to successfully implement a reduced carb diet. This is consistent with the literature
that indicates patients are more compliant to dietary guidelines when easy-to-understand
handouts are provided (Guldbrand et al., 2012; Hussain et al., 2012; Rock et al., 2014; Yancy et
al., 2005).
Evaluation of the Applicability of the Theoretical Framework
The main goal of this EBP project was to enhance the health of patients with T2D by
instituting a health-promoting behavior of dietary modification. Therefore, the HPM was an
appropriate choice to guide project selection as it examines individual characteristics and
experiences, behavior-specific cognitions and affect, and behavioral outcomes in order to
understand the contextual features that may impact the adoption of the intended healthpromoting behavior (George, 2011). During the individual patient educational session, the
patient’s prior related behaviors, perceived benefits to action, perceived barriers to action,
perceived self-efficacy, activity related-affect, situational influences, commitment to a plan of
action, and immediate competing demands and preferences were evaluated. Additionally,
knowledge of T2D and reduction in HbA1c, weight, waist circumference, BMI, blood pressure,
and HDL (perceived benefits to action) were evaluated via pre- and post-tests demonstrating
significant improvements. Pre- and post-dietary consumption questions and compliance
recorded via take-home food records assessed whether patients followed the reduced carb diet
(health-promoting behavior), which also demonstrated significant improvements.
One of the limitations of this project associated with the HPM model is the restricted
understanding of the patient and influential factors impacting change. Due to the time
constraints of a 15-minute educational session, all factors associated with the HPM may not
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have been assessed as thoroughly as the project manager had hoped. This may have affected
the outcomes of the project, knowing that patients who were not successful in the behavioral
change may have had a different outcome if greater time was allotted. However, the project’s
intention was to provide a brief educational session to promote sustainability within the fastpaced family practice. Therefore, the patient-provider relationship may need to be established
prior to the implementation of a reduced carb dietary educational session to thoroughly assess
all factors of the HPM. However, this may lead to another limitation as many first time visits to
primary care providers lead to the diagnosis of T2D. This may result in more frequent visits to
establish the patient-provider relationship and education provided at a later date when all factors
have or can be thoroughly assessed.
The Iowa model of EBP provided an appropriate guide for this project. The model’s
emphasis on forming a team was a critical component to the success of this project. Its
guidance promoted the formation of a strong relationship between the project manager and
office staff, as the project manager was not an employee of the practice. By gaining the trust
and respect from the office staff, the project’s implementation process was very smooth, timely,
and cost-effective. Therefore, the Iowa model’s emphasis on the problem-focused priority and
team-based approach (Titler et al., 2001) generated the strength and motivational effort behind
the implementation of this EBP project. However, a limitation to utilizing the Iowa model was the
constricted time availability to evaluate the practice change. A 3-month time span was the most
conceivable amount of time for the project manager to carry out all necessary tasks required of
the DNP program driving the EBP change. However, the primary physician at the project site
plans to continue the intervention for an additional three months beyond project completion to
reevaluate patients’ HbA1c and lipid levels. Due to the project manager’s availability, the second
3-month evaluation results will not be accessible due to the time constraints associated with the
project and continued presence that would be required within the practice. Nonetheless, by
understanding the long-term effects of following a reduced carb diet, the physician will be able
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to adjust his interactions with patients accordingly to promote long-term compliance and
acceptance of the diet. More importantly, the physician will have greater evidence to support the
promotion and sustainability of the diet to multiple patients seen within the practice.
Strengths and Limitations of the EBP Project
The results of this EBP project not only demonstrated significant objective results, but
also increased consciousness of making healthy food choices and understanding what foods
should be limited or eliminated from the diet of patients with T2D. However, a lack of follow up
by all participants was noted.
In an attempt to control for this limitation, patients were contacted via telephone by the
project manager at 4- and 8-weeks post implementation; however, not all patients answered the
telephone call. These patients received a voicemail and were given the option of calling the
project manager back. Additionally, the same patients who could not be contacted by the project
manager during these designated timeframes were called by the office staff reminding them of
their appointment. Persistence by the project manager with the recommendation that the patient
return the telephone call at the 8-week timeframe might have increased patient return rates as
they would have been reminded of their follow-up appointment date and time. Of the 24 patients
recruited for participation in the project, only 19 patients returned for follow-up. Of the five
patients who did not return at follow-up, one patient could not be reached and did not have a
functioning voicemail, two patients received voicemails and did not return the phone call, and
two patients answered but stated they had to reschedule for later in the year post the project’s
3-month time period.
Although pre-and post-implementation HbA1c levels were obtained for all patients, the
primary outcome of the project, pre- and post-implementation lipid profiles were not obtained for
all patients. Of the 19 patients who returned at follow-up, only 14 patients had lipid levels
redrawn. The five patients who did not have their lipid levels redrawn were not able to fast for 12
hours. Three of the patients had appointments in the evening after 5 o’clock making fasting for
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12 hours a difficult task while two patients merely forgot to fast the day before despite having a
morning appointment. Although patients could have returned on another day to have their labs
redrawn, it was more important to obtain the post-implementation HbA1c, as this was the
primary outcome of interest. If patients were encouraged to come back on a different day, there
was the possibility of patients not returning, further decreasing the number of postimplementation laboratory values obtained. Therefore, laboratory values were drawn during the
patient’s visit to reduce further expectations of the patient and missing primary outcome
laboratory data.
Furthermore, another limitation of this project was the number of participants recruited.
The timeframe of the project was determined by the DNP program and thus, limited the time
available to recruit a greater number of participants. The project manager was able to begin
recruitment in late August as soon as IRB approval was obtained. However, the number of
participants recruited for this project was comparable to the sample sizes noted in the appraised
evidence. Specifically, the number of patients with T2D noted within the studies ranged from n =
8 (Gannon et al, 2010) to n = 227 (Rock et al., 2014). However, of the 11 studies reviewed,
three of the studies had a sample size of less than 40 participants with T2D (Gannon et al.,
2010; Krebs et al., 2013; Shai et al., 2008; Yancy et al., 2005). Despite the limited number of
participants, similar findings were noted and included positive shifts in HbA1c (Ajala et al., 2013;
Dong et al., 2013; Gannon et al., 2010; Hussain et al., 2012; Krebs et al., 2013; Rock et al.,
2014; Sasakabe et al., 2011; Shai et al., 2008; Tay et al., 2014; Yancy et al., 2005), weight and
BMI (Dong et al., 2013; Hussain et al., 2012; Krebs et al., 2013; Rock et al., 2014; Sasakabe et
al., 2011; Shai et al., 2008; Yancy et al., 2005), blood pressure (Dong et al. 2013), and HDL lipid
levels (Ajala et al., 2013; Hussain et al., 2012; Rock et al., 2014; Tay et al., 2014; Yancy et al.,
2005). Therefore, given the current number of participants obtained for this EBP project, it is
likely that the same results would occur if the project were repeated with a greater number of
participants.
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Moreover, the timing and timeframe allotted for the project could be perceived as
another limitation. Due to the timing of implementation during the months of August and
September, this required that patients return for their 3-month follow-up between November and
December. Thus, patients were faced with challenges associated with three commonly
celebrated holidays in the U.S., including Labor Day, Thanksgiving, and Christmas. Therefore,
patients may have been faced with more opportunities to consume high carb goods and meals
due to an increased prevalence of social gatherings, family parties, and traditional customs.
However, the significant results suggest that patients were able to succeed despite being
presented with difficult temptations such that if the project was implemented during the summer
months lacking major holidays, more significant results might be observed. In addition, a 6month timeframe for follow-up may be more appropriate to observe more significant results. Of
the evidence appraised, many studies noted significant improvements in HbA1c over a 6-month
duration (Guldbrand et al., 2012; Hussain et al., 2012; Krebs et al., 2013; Rock et al., 2014;
Sasakabe et al., 2011; Tay et al., 2014). Despite the limitations observed, this project supported
that reduced carb diet education promotes the knowledge needed to effectively manage T2D
risk factors, specifically HbA1c, and can be sustained over a 3-month period.
Although many limitations were evident during project implementation, there were also
many strengths noted from this EBP project. The educational materials created by the project
manager were highly regarded by many patients with and without T2D. Many patients stated
that the short meeting with the project manager was more helpful and easily understood
compared to many visits with a dietitian. The educational handouts have become a staple within
the family practice, given to all patients with T2D and any patient requesting diet information.
Therefore, the efforts of the EBP project are sustained through the primary physician’s
acceptance, fondness, and ease-of-use of the educational materials.
Moreover, the diet education reverberated throughout the office, impacting many of the
staff members’ consciousness of making healthy decisions and altering their daily lifestyles.
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Additionally, there was a change in daily lunch offerings as medical representatives who usually
brought lunch to the office staff were encouraged to bring reduced carb options including
salads, fish, grilled chicken, and fruits and vegetables. There was also an increase physical
activity of many staff members, either by hiring personal trainers or partaking in their own
exercise programs. Nonetheless, the project promoted health conscious behaviors by more than
just patients who received the dietary education supporting the project’s overall goal of a health
behavior change.
Implications for the Future
The significant findings from this EBP project suggest that reduced carb diet education is
influential in managing modifiable risk factors associated with T2D. However, the findings from
this EBP project and similar studies lack a consensus of the best regimen in applying dietary
education to patients with T2D. Therefore, future implications for education, practice, theory,
and research need to be addressed with a means to promote a consensual application of
reduced carb diet education.
Education and practice.
The need for dietary education within primary care and community settings is critically
important to support the prevention and management of chronic diseases, specifically T2D.
Therefore, this EBP project has alluded to the importance of nurses and advanced practice
nurses (APNs) as resources to promote the management of T2D via reduced carb diet
education and knowledge associated with the impact of diet on quality of life and long-term
consequences associated with modifiable risk factors. The APN’s knowledge of T2D coupled
with the informational handouts designed for this EBP project can promote an efficient process
of dietary education at each primary care visit for patients with T2D. Type 2 diabetes continues
to thrive despite government regulations and guidelines; thus a vital change agent, the APN, is
needed to mitigate the disease and provide the educational efforts set forth in this EBP project
to effectively manage and promote the health and wellbeing of patients with T2D.
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Theory.
The use of theory-derived interventions to promote knowledge, improve health and
wellness, and enact long-term change is vital to EBP. The HPM provided an ideal guide for this
EBP project in that dietary modification requires thorough assessment of the patient’s
willingness and determination to change one’s behavior, the major outcome of the model. By
understanding the patient’s perception of health, benefits to action, barriers to action, perceived
self-efficacy, and internal and external influences (George, 2011), the project manager was able
to manipulate one’s environment and external cues in order to promote health and wellness
through successful behavior modification. Subsequently, the HPM can be combined with the
health belief model as this model complements the HPM’s attention to personal beliefs and
perceptions of disease (George, 2011). Therefore, as theory derived interventions focusing on
behavioral modification continue to surface, healthcare providers will have a greater repertoire
of strategies to facilitate health promotional behaviors.
Research.
This EBP project applied the most current evidence related to reduced carb diet
education to promote improved management of T2D. However, many questions remain that can
be explored via further research. Of the applied evidence, the question remains as to how many
carbs or percentage of calories from carbs per day is an appropriate intake for patients with
T2D? Although this question may never produce an objective answer due to the need for
individualized patient treatment plans, a specific range of carb intake should be examined.
Additionally, what is the ideal timeframe for conducting a diet education session? Similar to carb
intake, research may only be able to define a range of time needed for education as each
patient presents with various knowledge levels in which time needed may differ for each patient.
Moreover, current evidence lacks specific data regarding long-term diet compliance; further
research is needed to understand the long-term consequences of following a reduced carb diet
and its impact on HbA 1c, lipid levels, blood pressure, weight, BMI, waist circumference, and
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dietary compliance. Coupled with greater longitudinal studies, there is a need for greater
participant sizes utilizing only patients with T2D as many studies utilized patients with and
without T2D. The findings from this EBP project and the findings obtained from the evidence
promote a need for further research to examine the best methods of individualizing education
and carb intake based on the patient’s age, sex, physical activity level, knowledge level, and
perception of the need to alter one’s behavior as well as larger participant sizes and greater
duration of dietary intervention timeframes.
Conclusion
Overall, the project has demonstrated substantial evidence supporting the use of low
carb diet education to improve HbA1c levels in patients with T2D. The key outcomes alluded to
by the PICOT questions were addressed; however, the long-term impact of the diet education
remains uncertain. Reduced carb diet education has the potential to minimize modifiable risk
factors associated with T2D including HbA1c, weight, BMI, waist circumference, blood pressure,
and HDL. The project began as the intent to improve the health and wellbeing of patients with
T2D by minimizing modifiable risk factors through dietary education, was continued with the
support of high quality evidence, and was fulfilled with the project’s completion. The Iowa model
of EBP was an ideal guide to project selection despite lacking direction to make necessary
adaptations throughout the implementation process. The HPM was also an ideal selection to
guide this project as it allowed for a thorough assessment of patient beliefs and perceptions
regarding health and T2D. The project site selected made a profound affect on the project’s
significant results, as the project site facilitator and office staff created an inviting culture with
much support and acceptance of the project’s intent. However, the project site’s lack of patient
diversity and above average socioeconomic status may impact the generalizability of the project
as local surrounding areas have greater diversity and lower socioeconomic levels. Nonetheless,
many patients, office staff members, and family members have been positively impacted by the
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reduced carb diet education with an increased consciousness of making healthy choices to
promote their own health and wellbeing in the future.
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ACRONYM LIST
AACE: American Association of Clinical Endocrinologists
ACE: American College of Endocrinology
ADA: American Diabetes Association
AHA: American Heart Association
APN: advanced practice nurse
BMI: body mass index
Carb: carbohydrate
CDC: Centers for Disease Control and Prevention
DM: diabetes mellitus
DNP: Doctorate of Nursing Practice
EASD: European Association for the Study of Diabetes
EBP: evidence-based practice
EHR: electronic health record
GED: general educational development
GI: glycemic index
HbA1c: hemoglobin A1c
HDL: high-density lipoprotein
HPM: Health Promotion Model
IDF: International Diabetes Federation
IRB: Institutional Review Board
JHNEBP: Johns Hopkins Nursing Evidence-Based Practice
LDL: low-density lipoprotein
MA: medical assistant
MeSH: medical subject heading
MNT: medical nutrition therapy
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MUFA: monounsaturated fatty acid
PICOT: Patient population, intervention of interest, comparison intervention or status, outcome,
and timeframe
RCT: randomized controlled trial
T1D: Type 1 Diabetes
T2D: Type 2 Diabetes
US: United States
USDHHS: United States Department of Health and Human Services
Valpo: Valparaiso University
WHO: World Health Organization
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Appendix A

Review of Literature of the Appraised Evidence
Author(s),
Publication,
Level of Evidence
Ajala, English, &
Pinkney (2013)
American Journal
of Clinical
Nutrition
Systematic review
and meta-analysis
of different dietary
approaches to the
management of
type 2 diabetes
Level 1

Study
Design
Systematic
Review

Population,
Setting
Patients with
and without
T2D in an
outpatient
setting across
the United
States (U.S.)

Purpose,
Interventions

Results,
Findings

Provides the results of 20
RCTs comparing different diet
interventions with control
diets

Data pooled from 8 studies
implementing a low carb diet
showed a significant decrease
in HbA1c compared to
control diets including lowfat, low-GI, and traditional
Mediterranean diets (p =
0.04)

Interventions:
Low carb diet compared to
low-fat, low-GI, and
Mediterranean (9 studies);
Mediterranean diet compared
to low-fat and ADA diets (4
studies); Low-GI compared to
ADA, high GI, and high fiber
diets (3 studies); High protein
diet compared to low protein
and high carb diets (2 studies);
Vegan diet compared to ADA
(1 study); Vegetarian
compared to European
Association for the Study of
Diabetes (EASD) (1 study);
High carb compared to high
monounsaturated fatty acid
(MUFA) (1 study); High fiber
compared to low-fat diet (1
study)
The low carb diets included an
intake of 20-120g/carbs per
day or 13% to 45% of daily
caloric intake

There was no significant
difference in weight loss
when low carb diets were
compared to low-fat, low-GI,
and traditional Mediterranean
diets (p = 0.21)
Low carb diets resulted in
increased HDL (p < 0.00001)
compared to low-fat, low-GI,
and Mediterranean diets with
no significant reduction in
LDL or triglyceride levels

Limitations
Not all studies
reported allocation
concealment or
blinding despite
having all been RCTs
Due to the resultant
weight loss, it may be
difficult to accurately
assess glycemic
control

Conclusions,
Recommendations
There is sufficient evidence
that supports a low carb diet
for patients with T2D to
reduce HbA1c percentage;
however, there is insufficient
data to recommend a specific
range of carb intake either in
grams/day or percent of daily
caloric intake
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Author(s),
Publication,
Level of Evidence
Dong, Zhang,
Wang, & Qin
(2013)
British Journal of
Nutrition
Effects of highprotein diets on
body weight,
glycaemic control,
blood lipids and
blood pressure in
type 2 diabetes:
Meta analysis of
randomised
controlled trials
Level 1

Study
Design
MetaAnalysis

Population,
Setting

Purpose,
Interventions

418 overweight
or obese adult
patients with
T2D
participating in
9 clinical trials
conducted in
outpatient
settings in the
U.S., Australia,
United
Kingdom, and
Greece

Presents the results of 9
trials on the effect of a high
protein, low carb diet
compared to a control
group on weight,
glycaemic control, lipid
levels, and blood pressure
Intervention:
High protein, low carb
intervention groups
consisted of 13% - 43% of
daily caloric intake from
carbs and 26% to 32% of
daily caloric intake from
protein
Study duration ranged
from 4 to 24 weeks
Dietary compliance was
determined using daily
food records or urine
samples

Results,
Findings
The high protein, low carb
intervention groups showed a
significant decrease in HbA1c
even after the study with the
highest baseline HbA1c was
excluded from the analysis
Compared with the control
diets, high protein diets resulted
in more weight loss and
borderline significant
reductions in systolic and
diastolic blood pressures
High protein diets significantly
decreased glycated HbA1c
levels by 0.52% but did not
affect the fasting blood glucose
levels
There were no differences in
lipid profiles

Limitations
None of the 9 trials
included blinding and
all were open label
studies
Not all studies reported
generation sequence or
allocation concealment
despite being
randomized
In trials lasting >12
weeks, attrition rates
were high
All the included studies
were short-term
intervention trials with
study duration ≤ 6
months

Conclusions,
Recommendations
Evidence supports the use of
a high protein, low carb diet
of 6 months duration to
reduce HbA1c, blood
pressure, and weight in T2D;
however, the high attrition
rates after 12 weeks of
intervention make it difficult
to determine the longevity of
such an intervention
High-protein diets (within 6
months) may have some
beneficial effects on weight
loss, HbA1c levels and blood
pressure in patients with T2D
No adverse effects on fasting
blood glucose and lipid
profiles were found
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Gannon, Hoover,
& Nuttall (2010)
Nutrition &
Metabolism
Further decrease
in glycated
hemoglobin
following
ingestion of a
LoBAG30 diet for
10 weeks
compared to 5
weeks in people
with untreated
type 2 diabetes
Level IV

Study
Design

Population,
Setting

Purpose,
Interventions

Results,
Findings

Single-arm
interventio
n study

8 male patients
with untreated
T2D from a
Veterans
Affairs hospital
in Minnesota

Examined the effect of a
Low Biologically
Available Glucose
(LoBAG), low carb diet on
levels of HbA1c, glucose,
insulin, C-peptide,
glucagon, triacylglycerol,
alpha amino acid nitrogen,
non-esterified fatty acids,
uric acid, urea nitrogen,
and creatinine at 5 and 10
weeks

At 5 weeks, mean HbA1c
significantly decreased from
10.0% to 8.7% and at 10 weeks
decreased to 7.5% (p < 0.002)

Intervention:
Daily intake of 30% carbs,
15% protein, and 30% fat
while maintaining current
weight
LoBAG diet food was
provided by the researchers
Blood and urine was
collected over a 24-hour
period at the beginning of
the study and at the end of
5 and 10 weeks following
ingestion of a LoBAG30
diet

At 10 weeks, fasting blood
glucose (8.1 ± 0.6 mmol/L; p =
0.02) and mean total 24-hour
integrated glucose (p = 0.03)
significantly decreased on the
LoBAG diet
There was no significant effect
on postprandial glucose
excursions and mean net 24hour integrated glucose area
responses
After 10 weeks, there was no
significant difference in
glucagon, insulin, thyroid
hormone, and vitamin levels,
protein ingested and
metabolized, and kidney
function
Levels of urea nitrogen (p =
0.004), fasting serum insulin
growth factor – 1 (p ≤ 0.0008)
significantly increased on a
LoBAG diet
Weight remained stable during
the study

Limitations
No control group
Small sample size and
short duration

Conclusions,
Recommendations
Five weeks is the amount of
time it takes for glycated
hemoglobin to reflect a
change in glucose
concentrations; therefore, the
results at 5 and 10 weeks
indicate that this is sufficient
time for a reduction in
HbA1c to become
significant; however, the
longevity of such a reduction
is unobservable due to the
short duration of the study
Nonetheless, the
improvements in glucose
control occurred without
significant weight loss, with
unchanged insulin and
glucagon profiles, and
without deterioration in
serum lipids, blood pressure,
or kidney function.
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Guldbrand et al.
(2012)
Diabetologia
In type 2 diabetes,
randomisation to
advice to follow a
low-carbohydrate
diet transiently
improves
glycaemic control
compared with
advice to follow a
low-fat diet
producing a
similar weight loss
Level II

Study
Design

RCT
Randomiza
tion was
carried out
by drawing
blinded
ballots

Population,
Setting

Purpose,
Interventions

Results,
Findings

61 adult
patients with
T2D recruited
from two
primary care
centers in
Sweden by one
of three study
nurses

Examined the effect of a
low carb diet versus a lowfat diet on HbA1c and
weight after 2 years

At 6 months, HbA1c decreased
from baseline in the low carb
group only but was not
significant between groups;
however, HbA1c began to
increase after 6 months

Intervention:
Low carb diet: 20% carbs;
50% fat; 30% protein
Low fat diet: 55%-60%
carbs; 30% fat; 10%-15%
protein
Both diets: 1600kcal/day
(women)/1800 kcal/day
(men) energy content
Diet information was
provided to each group by
two different physicians
and recipes provided by a
dietician; participants met
4 times with a dietician
over 2-year period
Each patient had the same
dedicated nurse during the
whole study period
Diet records were
completed monthly and
included information from
3 consecutive days
including 1 weekend day

During the first 6 months,
adherence to the proposed diet
was comparatively good in both
groups
Weight changes did not differ
between the diet groups, while
insulin doses were reduced
significantly more with the low
carb group at 6 months, when
compliance
was good

Limitations
Because diet records
were used instead of a
food frequency
questionnaire, the
estimated energy intake
may have been
underreported thus
effecting the rate of
dietary compliance and
HbA1c outcome

Conclusions,
Recommendations
Although the study did not
reveal significant results, it
did reveal a high
participation rate
As a result, this study
supports that a simple dietary
plan requiring minimal
follow up may be easier for
patients to follow such a diet
protocol over a greater time
period; however, dietary
compliance to the low carb
diet decreased after 6 months
of the study
Aiming for 20% of energy
intake
from carbohydrates is safe
with respect to cardiovascular
risk compared with the
traditional low-fat diet and
this approach
could constitute a treatment
alternative
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Hussain, Mathew,
Dashti, Asfar, AlZaid, & Dashti
(2012)
Nutrition
Effect of lowcalorie versus
low-carbohydrate
ketogenic diet in
type 2 diabetes
Level II

Study
Design

Population,
Setting

Quasiexperimental

363 patients (102
with diabetes) 18
years and older,
body mass index
higher than 25
kg/m2 and a
fasting serum
glucose level
higher than 125
mg/dL and
recruited from
the Al-Shaab
Family Medicine
Medical Center
in Kuwait
Of the 102
patients with
diabetes, 24
(16.8%)
fo1lowed the low
calorie diet and
78 (35.5%)
followed the low
carb, ketogenic
diet

Purpose,
Interventions
Compared the effect of a
low calorie diet versus a
low carbohydrate,
ketogenic diet on HbA1c
after 4, 8, 12, 16, 20, and
24 weeks
Intervention:
Individual or group
education on either a low
calorie diet of 2200
calories/day or a low carb
diet consisting of about
20g/carbs per day based on
patient preference
following education on
both diets
Participants returned to the
clinic every other week for
24 weeks for counseling on
diet and medication
Participants were given a
handout and handbook on
either a low calorie or low
carb diet concerning the
type and amount of foods
they should eat and avoid
Self-reported food records
were used to monitor
dietary compliance with
the recommended diets

Results,
Findings
There was a significant difference
(p < 0.0001) in body
weight, body mass index, and
waist circumference of the diabetic
and non-diabetic participants in the
low calorie and low carb groups
compared with their initial (week
1) and final (week 24)
measurements
In non-diabetic and diabetic
patients following the low carb
diet, there was a significant
reduction (p < 0.0001) in
triglycerides, total cholesterol, and
LDL and a significant increase in
HDL levels (p < 0.0001).
Urea levels significantly increased
in both non-diabetic and diabetic
patients in both diet groups, with
decreased levels of uric acid and
creatinine in the low carb diet
group and increased levels in the
low calorie diet group
After 24 weeks, HbA1c (p <
0.0001) and body mass index,
body weight, and waist
circumference (p < 0.0001)
significantly decreased in patients
with diabetes following the low
carb diet compared to the low
calorie diet

Limitations
Diet groups were
not randomized
Moderate sample
size and short
duration

Conclusions,
Recommendations
The evidence shows that a
low carb, ketogenic diet can
be used in patients with T2D
to not only decrease HbA1c
but also to reduce weight,
waist circumference, and
lipid profile
After 24 weeks, there were
no adverse events related to a
low carb, ketogenic diet
indicating that the diet is safe
and effective over a 6 month
period
Diabetic patients who use
this diet
should be under close
medical supervision or
capable of
adjusting their medication as
required
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Krebs et al. (2013)
Journal of the
American College
of Nutrition
Improvements in
glucose
metabolism and
insulin sensitivity
with a lowcarbohydrate diet
in obese patients
with type 2
diabetes
Level IV

Study
Design

Population,
Setting

Purpose,
Interventions

Results,
Findings

Single-arm
intervention

14 obese adults
with T2D were
recruited from
Wellington
Hospital diabetes
clinic in New
Zealand and by
newspaper
advertisements

Examined the effect of a low carb,
high fat/protein diet based on Dr.
Atkin’s New Diet Revolution on
glycemic control, HbA1c, insulin
sensitivity, weight, lipids, and
blood pressure at 0, 12, and 24
weeks

Reduction in HbA1c was
significant at 12 and 24
weeks, with an overall
mean decrease from 7.4 ±
0.5 at baseline to 6.3 ± 0.3
(p < 0.05)

Intervention:
Three phase diet
Induction Phase (Weeks 1-2) –
restrict carbs to less than 20 g/day
Weight Loss Phase (Weeks 3-12)
– add 5 g/week until 20%-25%
carbs, 30% protein, 45%-50% fat
composition is reached
Maintenance Phase (Weeks 1224) – add 5 g/carbs per week until
weight stable
Patients attended 12 group
sessions with a dietician over 24
weeks
Patients were encouraged to
maintain current levels of physical
exercise
Food examples were given and
patients were allowed to make
their own choices
3-day food diaries and urinary
ketones were assessed at baseline,
12, and 24 weeks for compliance

There was a significant
reduction in weight at both
12 (111.5 ± 5.5, 𝑝 < 0.01)
and 24 (110.3 ± 5.9, p <
0.01) weeks
The reduction in systolic
blood pressure did not reach
statistical significance but it
did reach clinical
significance at 12 (mean 5.2 mmHg) and 24 (-10.0
mmHg) weeks
Lipid levels, total
cholesterol, and LDL levels
increased at 24 weeks
coupled with an increase in
HDL levels, but did not
reach significance

Limitations
Small sample size
No control group
Short study duration
Inability to rely on
patient-reported
dietary intake as
urinary ketones did
not match reported
intake

Conclusions,
Recommendations
Evidence provided by this
study supports that an
Atkin’s-based, low carb
diet can promote weight
loss and improved
glycemic control shortterm without significant
negative effects in
overweight patients with
T2D
However, the study
emphasizes that the
effects of a low carb diet
should be observed over a
longer period of time,
with particular attention
to the consumption of
animal versus vegetable
sources of protein and fat
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Rock et al. (2014)
Diabetes Care
Weight loss,
glycemic control,
and cardiovascular
disease risk
factors in response
to differential diet
composition in a
weight loss
program in type 2
diabetes: A
randomized
controlled trial
Level II

Study
Design
RCT
Men and
women were
recruited by
mouth at 2
study sites and
then randomly
assigned based
on
stratification
of study site
and BMI to 1
of 3 diet
groups

Population,
Setting
227
overweight or
obese men and
women with
T2D aged 2475 with a BMI
25-45 from the
University of
California, San
Diego and
University of
Minnesota,
Minneapolis
medical
centers

Purpose,
Interventions
Examined the effect of a weight
loss program on weight, glycemic
control, HbA1c, and cardiac risk
factors over a 1-year period
Interventions:
Diet 1: High carb, low fat diet
60% carbs; 20% fat; 20% protein
Diet 2: Low carb, high fat diet
45% carbs; 30% fat; 25% protein
Diet 3: Control group (usual care)
The intervention groups received
prepackaged foods according to the
diet protocol, one-to-one
counseling sessions with trained
staff over 1 year, telephone and
website availability, and weekly
counseling visits for the first 9
months
30 minutes of physical activity on
≥ 5 days/week was encouraged
Program materials encouraged
diabetes self-management
materials, symptoms of hypo- and
hyperglycemia, and tracking of
food intake and physical activity
Usual care consisted of two weight
loss counseling sessions and
monthly contacts

Results,
Findings
The low-fat and low carb
groups had greater reductions in
weight at 6 months compared to
the usual care group; however, at
12 months, completers of the
low carb diet lost more weight
than the low-fat group (10.2%
vs. 7.9%, p = 0.035)
At 6 months, HbA1c, glucose,
insulin, and triglycerides were
significantly lower in the low-fat
and low carb groups compared
to the control group; however,
the low carb group had lower
mean HbA1c (p = 0.024) and
glucose concentration (p =
0.037) levels than the low-fat
group at 6 months, while mean
HbA1c (p = 0.021) was
sustained at 12 months in the
low carb group

Limitations
Lacked
information
regarding
adherence to diet
Participants
received
prepackaged foods
without cost which
may limit the
effect of the diet in
an average person
Program
counselors were
unblinded but were
instructed to
provide
appropriate
teaching for each
diet

Conclusions,
Recommendations
The structured weight
loss program resulted
in greater weight
loss and improved
glycemic control in
overweight or obese
individuals with
T2D compared with a
usual care
control group
receiving less
intensive
counseling
The evidence supports
frequent counseling
and contact with
patients to maintain a
lifestyle change
Additionally, the
evidence supports that
a low carb diet can be
maintained long-term
and continue to have a
positive effect on
HbA1c and weight
loss
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Sasakabe ,
Haimoto,
Umegaki, &
Wakai (2011)
Diabetes,
Metabolic
Syndrome and
Obesity: Targets
and Therapy
Effects of a
moderate lowcarbohydrate diet
on preferential
abdominal fat loss
and cardiovascular
risk factors in
patients with type
2 diabetes
Level IV

Study
Design
Single-arm
intervention
study

Population,
Setting
52 outpatients
with newly
diagnosed T2D
and a HbA1c ≥
6.5% at the
Haimoto Clinic
in Japan

Purpose,
Interventions
Examined the effect of a
low-carb diet on visceral
abdominal tissue and
subcutaneous abdominal
tissue and cardiovascular
risk factors including BMI,
HbA1c, fasting blood
glucose, serum insulin,
HDL-C, LDL-C, and
triglycerides over a 6 month
period
Intervention:
Low-carb diet
Men: 35% carbs; 40% fat;
19% protein
Women: 41% carbs; 36%
fat; 21% protein
HbA1c < 9.0% carb intake
restricted at breakfast and if
HbA1c
≥ 9.0% carb intake
restricted at breakfast and
dinner
Dietician meetings three
times during the first month
and monthly thereafter for
duration of study
Dietary intake assessed at 5
months from 3-day food
records analyzed by a
dietician and
HealthyMaker432

Results,
Findings
At 6 months, HbA1c
significantly decreased in
men (8.4 ±1.5 to 6.5 ± 0.6)
and women (8.6 ± 2.0 to 7.0
± 1.0) (p = 0.05)
At 6 months, there was a
significant decrease in BMI
in men (0.23 ± 0.37) and
women (-0.22 ± 0.30)
In both men and women, a
significant decrease in
visceral abdominal fat,
change in subcutaneous fat,
and waist circumference (p <
0.05) was noted at 6 months
The total number of patients
(n = 16) taking sulfonylureas
decreased, with the
remaining doses reduced
while the number of patients
taking metformin increased
from 5 to 7 with the dose
reduced from 600 mg/day to
500 mg/day

Limitations
No control group (high
carb diet)
The study consisted of
non-obese patients
which may not be
generalizable to a
Western population
The use of antiglycemic agents that
influence subcutaneous
abdominal tissue and
HDL-C may have
affected the results

Conclusions,
Recommendations
Although the study included
non-obese individuals, the
conclusion can be made that a
low carb diet is effective in
reducing HbA1c, abdominal fat
tissue, waist circumference, and
anti-glycemic medication use
without concurrent weight loss
The restriction of carbs at
specific meals may allow
participants greater ease in
following a low carb diet
The moderate low carb diet may
be effective for preferential
visceral abdominal tissue loss in
patients with T2D who have
lower serum HDL-C and/or
higher serum TG levels, and that
both visceral and subcutaneous
abdominal tissue may influence
cardiovascular risk factors
(HbA1c, fasting blood glucose,
serum insulin, HDL-C, LDL-C,
and triglycerides) in female
patients with T2D who are
following a moderate low carb
diet
The researchers did not find
significant association between
abdominal fat loss and changes
in cardiovascular risk factors in
men
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Shai et al. (2008)
The New England
Journal of
Medicine
Weight loss with a
low-carbohydrate,
Mediterranean, or
low-fat diet
Level II

Study
Design
RCT
Participants
were
randomly
assigned
within strata
of sex, age,
BMI, history
of CAD
and/or T2D,
and current
use of
statins

Population,
Setting

Purpose,
Interventions

Results,
Findings

322 patients
(46 with type 2
diabetes) aged
45 to 59 in
Dimona, Isreal

Compared the effectiveness
and safety of a low-fat,
calorie restricted diet, a
Mediterranean, calorie
restricted diet, and a lowcarb, non-calorie restricted
diet over 24 months

A reduction of HbA1c was seen
in all groups, but was only
significant in the low carb
group (p < 0.05)

Intervention:
Low carb diet: 20g/carbs per
day with a gradual increase
after 2 months to maintain
weight loss without
restriction on fat and protein
intake
Low fat diet: 30% fat; 300
mg cholesterol
Mediterranean: Calorie
restricted; 35% fat; olive oil,
nuts, and 2 servings
fish/week
Adherence evaluated by
validated food
questionnaires and two 24hour dietary recalls
Each diet group received 90
minute counseling sessions
from a registered dietician at
weeks 1, 3, 5, and 7 and
then every 6 weeks
thereafter

At 24 months, there was a
decrease in HbA1c in all diet
groups, although change was
significant only in the low carb
group (p < 0.05)
Intake of energy (kcal/day)
decreased significantly in all
three diet groups
All groups experienced a
reduction in weight, but the low
carb and Mediterranean diet
groups had greater reductions
compared to the low-fat diet
group (p < 0.001)
A significant decrease in waist
circumference and blood
pressure was observed in all
groups, but was not statistically
significant between groups (p =
0.33)
There was no effect on lipid
levels, c-reactive protein,
leptin, or high molecular weight
adiponectin

Limitations
Few women were
enrolled in the study
Study was
implemented in a
closely monitored
workplace which may
limit the
generalizability of the
results
Interpretation of
results from different
studies on dietary
strategies may be
complex since there is
often no consistency
in diet composition

Conclusions,
Recommendations
Evidence supports that a low
carb diet is effective longterm compared to a low-fat
and/or Mediterranean diet in
reducing HbA1c and weight
in patients with T2D
Because the low-carb diet has
no restriction on calories, this
may make it an optimal
choice for patients unwilling
to reduce their calorie intake
For patients trying to
improve health, it may be
helpful to have spousal
support to better achieve
lifestyle change
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Tay et al. (2014)
Diabetes Care
A very lowcarbohydrate, lowsaturated fat diet
for type 2 diabetes
management: A
randomized trial
Level II

Study
Design
RCT
A single
center,
parallel
design
RCT in
which
patients
were block
matched
according
to age, sex,
BMI,
HbA1c,
and
antiglycemi
c
medication
use using
computer
generated
random
assignment

Population,
Setting
115 overweight
or obese adults
aged 35 to 68
years with T2D
were recruited
by public
advertisement
in Adelaide,
Australia

Purpose,
Interventions
Examined the effect of a
high carb, low-fat diet
compared to a low carb,
high-fat diet on HbA1c
over 6 months
Intervention:
Low carb, high fat diet:
14% carbs (<50g/day);
28% protein; 58% total fat
Low fat, high carb diet:
53% carbs with emphasis
on low GI foods; 17%
protein; <30% total fat
Both groups met with a
dietician bi-weekly for 12
weeks, then monthly for
the last 12 weeks
Both groups also partook
in a structured exercise
class for 60 min. 3x/week
at no cost
Dietary compliance was
assessed by 1-week food
records completed daily for
14 days; analyzed via Food
works Professional Edition
Version 7

Results,
Findings
In both diet groups, there was a
significant decrease in HbA1c
after 24 weeks; however, the
low carb, high fat diet group
revealed a more significant
reduction in HbA1c in patients
with a baseline HbA1c of
≥7.8%
Changes in body weight, BMI,
waist circumference, blood
pressure, insulin, total
cholesterol, LDL-C, and Creactive protein were similar
between groups (p ≥ 10) at 24
weeks
In the low carb, high fat diet
group, there was a significant
increase in HDL-C when
baseline HDL-C was < 1.3
mmol/L compared to the high
carb, low fat diet group
The low carb, high fat diet
group experienced a two-fold
greater reduction in antiglycemic medication use
compared to the high carb, low
fat diet group (p < 0.005)

Limitations
The low carb, high fat
diet group had
significantly greater
reductions in oral antiglycemic medications
which may have
effected the magnitude
of HbA1c reduction at
follow up
The incorporation of an
exercise program may
have impacted the
effect of diet alone on
HbA1c; however, both
groups witnessed a
similar rate in
compliance to the
exercise program
Short study duration

Conclusions,
Recommendations
Evidence supports that in
patients with a HbA1c of ≥
7.8%, a low carb, high fat
diet may significantly reduce
HbA1c level to within
normal standards
Additionally, the support of
both a dietician and fitness
professional may add to the
effect of diet adherence and
significant reductions in
HbA1c
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Yancy, Foy,
Chalecki, Vernon,
& Westman
(2005)
Nutrition &
Metabolism
A lowcarbohydrate,
ketogenic diet to
treat type 2
diabetes
Level IV

Study
Design

Population,
Setting

Purpose,
Interventions

Single-arm,
pilot
intervention

21 patients with
T2D aged 35 to
75 years with
HbA1c > 6.5%
recruited from
the Durham
Veterans
Affairs Medical
Center
outpatient
clinics in North
Carolina

Examined the effect of a low
carb, ketogenic diet on HbA1c
and adjustments in antiglycemic medications
Counseling on diet was given
either individually or in small
groups to eat a diet of 20
grams or less of carbs/day
Patients returned every other
week for 16 weeks for diet
counseling and medication
adjustment
A 3-page handout and
handbook was provided
detailing food
recommendations
Patients were encouraged to
take a daily multivitamin,
perform 30 minutes of
exercise 3 times/week, and
increase water intake to 6-8
glasses/day
Medications were reduced at
initiation of diet including
insulin and oral anti-glycemic
agents
Participants reported dietary
intake on food records for 4
days including a weekend day

Results,
Findings

Limitations

At 16 weeks, HbA1c
significantly decreased from
7.5 ± 1.4% at baseline to 6.3
± 1.0% (p < 0.001); after
regression analysis, reduction
in HbA1c was independent of
weight, waist circumference,
and body fat percent

No control group

At 16 weeks, there was a
significant decrease in body
weight (131.4 ± 18.3 kg to
122.7 ± 18.9 kg), BMI (42.2 ±
5.8 kg/𝑚 ! to 39.4 ± 6.0 kg/
𝑚 ! ), and waist circumference
(130.0 ± 10.5 cm to 123.3 ±
11.3 cm)

The reduction of antiglycemic medications
and insulin at the
initiation of diet may
have impacted the
results

Fasting glucose (p = 0.04) and
serum triglycerides (p = 0.001)
were significantly reduced at 16
weeks
Of 21 patients, 17 experienced
a reduction or discontinuation
of current anti-glycemic agent
use
No significant changes were
found in the following: systolic
and diastolic blood pressure,
total cholesterol, HDL and LDL
levels, urea nitrogen, creatinine,
calcium, and thyroidstimulating hormones

Small sample size and
of short duration
All participants with
the exception of 1 were
male

Conclusions,
Recommendations
Handouts and handbooks
may be beneficial in
providing patients with
the knowledge to carry
out a low carb diet
regardless of individual or
small group counseling
Evidence also posits that
both energy-reduced low
carb and high carb diets
with low-saturated fat
content produce
substantial improvements
in glycemic control and
several cardiometabolic
risk factors in patients
with T2D; however, the
low carb diet induced
greater improvements in
glycemic control, blood
glucose profiles, and
reductions in oral antidiabetic medications
compared with the high
carb diet
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Appendix B
Sample Meal Plans

*All meals should consist mainly of: Non-starchy vegetables, Protein, Fats, oil, and Nuts
**All meals should be limited or free of: Fruit, dairy, and grains including bread, pasta, oats, and rice
***May add additional sources of carbohydrate from ‘*’ to each day to meet a total of 65 grams
Meal Plan 1
Breakfast:
-2 Eggs (any style) (0.8)
-Sausages (0)
-1 cup Steamed spinach
(0.4)
Snack:
-1 cup blackberries (6.6)
-1 oz. cubed cheddar
cheese (0.4)
Lunch:
-Roast beef on…(0)
-4 cups mixed salad
greens (2)
-5 black olives (0.7)
-2 Tbs. chopped onions
(0.5)
-2 Tbs. Dressing of choice
in table (0-3)
-1/2 avocado (2)
Snack
-24 Cashews (7.8)
-1/2 med apple (7.9)
Dinner:
-6 oz. chicken breast (0)
-1 cup steamed broccoli
(2)
-1 cup mushrooms (2)
-Other ½ of avocado (2)
Total: 38 carbs***

Meal Plan 2
Breakfast:
-2 egg omelet (0.8) w/
-Ground sausage (0)
-1/4 diced onion (0.7)
-10 cherries tomatoes (4.6)
-1/2 bell pepper (2.2)
-1 cup spinach (0.4)
-2 oz. feta cheese (1.2)
-1 Tbs. olive oil (0)
-Black pepper (0)

Meal Plan 3
Breakfast:
-Bacon strips (0)
-1 oz. Swiss cheese (1.0)
-2 hard-boiled egg (0.8)
-3 stalks asparagus (1.0)
-1/2 cup blueberries (3.3)

Snack:
-24 Almonds (2.7)
-2 Tbs. Sunflower seeds
(2.7)
Lunch:
-2 oz. gouda or cheddar
-Left over chicken breast (0) cheese (0.8 – 1.2)
-4 cups mixed greens (2)
-10 cherry tomatoes (4.6)
Lunch:
-2 Tbs. onion
Chef salad w/
-2 Tbs. Parmesan cheese
-4 cubs romaine lettuce
(0.4)
(1.5)
-2 Tbs. Italian dressing (2.0) -Turkey and ham (0)
-10 cherry tomatoes (4.6)
Dinner:
-1/2 cup Walnuts (2.8)
-Grilled pork chops (0)
-1/2 cup strawberries (4.7)
-6 stalks asparagus (2.0)
-1/4 cup cheddar cheese
-1 cup zucchini (2.8)
(0.5)
-1 cup yellow squash (2.3)
-1 oz. feta cheese (1.2)
Dinner:
Total: 45 carbs***
-Baked fish of choice (0)
-½ cup green beans
-¼ cup sautéed mushrooms
(2.5)
-½ avocado (2)
-½ cup blueberries
Total: 52 carbs***

Meal Plan 4
Breakfast:
-2 fried eggs (1) w/
-Olive oil (0)
-2 Tbs. no added sugar
salsa (0.5)
-Other ½ avocado
-½ cup cantaloupe (5.9)
Snack:
-2 Tbs. mixed nuts (2.8)
-2 slc. Mozzarella (1.2)
Lunch:
-1 can tuna fish (0)
-2 stalks celery (2.0)
-1 dill pickle (1.0)
-4 cups mixed greens (2)
-½ cup bell pepper (2.2)
-1 Tbs. lemon juice (1.0)
-1 Tbs. orig. Mayo (0)
Snack:
-½ cup cucumber (1)
-1 String cheese (0.5)
-10 green olives (0.2)
Dinner:
-Grilled steak (0)
-½ sautéed mushrooms
(0.8)
-½ sautéed onions (1.4)
-2 Tbs. pine nuts (1.6)
-1 Tbs. butter (0)
-½ cup raspberries (3.7)
½ cup blueberries (3.3)
Total: 42 carbs***

Table adapted and modified with permission from Atkins Nutritionals, Inc.®
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Appendix C
Sample Grocery List

Vegetables
o Artichoke
o Asparagus
o Avocado
o Bell peppers
(all colors)
o Broccoli
o Brussel sprouts
o Cabbage
o Cauliflower
o Celery
o Collard Greens
o Cucumber
o Eggplant
o Garlic
o Green beans
o Kale
o Mixed salad
greens
(arugula,
endive,
escarole,
romaine)
o Mushrooms
(any kind)
o Olives, black
or green
o Onions (any
kind)
o Radish
o Spaghetti
squash
o Snow peas
o Spinach
o Tomato (any
kind)
o Yellow squash
o Zucchini

Protein
Meat
o Bacon
o Beef
o Ham
o Lamb
o Pork
o Veal
o Venison
Poultry
o Chicken
o Duck
o Eggs
o Pheasant
o Quail
o Turkey
Fish
o Cod
o Flounder
o Halibut
o Salmon
o Sardines
o Sole
o Tuna
o Trout
Shellfish
o Clams
o Crabmeat
o Lobster
o Shrimp
o Squid

Fats
Cooking
Fats
o Butter
o Coconut oil
o Grapeseed oil
o Olive oil
o Sesame oil
Dairy
o Blue cheese
o Feta
o Gouda
o Hard cheddar
o Heavy
whipping
cream
o Parmesan
o Sour cream
(regular)
o Swiss
o Yogurt
(Greek)
Dressings
o Balsamic
vinegar
o Bleu cheese
o Caesar
o Italian,
creamy
o Lemon juice
o Ranch
o Red wine
vinegar

Fruit (Fresh)
o Blackberries
o Blueberries
o Cantaloupe
o Clementine
o Cranberries
o Honeydew
melon
o Lemon
o Lime
o Pineapple
o Plums
o Raspberries
o Strawberries

Other
Nuts & Seeds
(raw)
o Almonds
o Brazil Nuts
o Cashews
o Chia Seeds
o Flaxseeds
o Hazelnuts
o Macadamias
o Peanuts
o Pecans
o Pumpkin
Seeds
o Soy Nuts
o Walnuts
Beverages
o Club soda
o Coffee
o Flavored
seltzer
o Herb tea
o Tea
o Unflavored
soy/almond
milk
o Water
-Filtered
-Mineral
-Spring
-Tap
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Carbohydrate Count of Common Foods
Foods to Consume

Protein
Beef
Brisket
Corned Beef
Flank Steak
Ground Chuck
Liver, Calf
Prime Rib
Short Ribs
Sirloin Steak
Tenderloin
Fish
Cod
Perch
Salmon
Tilapia
Tuna
Whitefish
Pork
Ham
Chop, loin
Chicken
Breast
Eggs
Ground
Leg
Thighs
Wings

Vegetables

Amount
6 oz.
6 oz.
6 oz.
6 oz.
6 oz.
6 oz.
6 oz.
6 oz.
6 oz.

Carbs
0.0
0.8
0.0
0.0
8.8
0.0
0.0
0.0
0.0

6 oz.
6 oz.
6 oz.
6 oz.
6 oz.
6 oz.

0.0
0.0
0.0
0.0
0.0
0.0

6 oz.
6 oz.

0.0
0.0

6 oz.
1 egg
6 oz.
6 oz.
6 oz.
6 oz.

0.0
0.4
0.0
0.0
0.0
0.0

Amount
Endive
½ cup
Escarole
½ cup
Olives, green 5, each
Arugula
½ cup
Radishes
1, each
Spinach
½ cup
Lettuce
½ cup
Olives, black 5, each
Mushroom
½ cup
Artichoke
1, each
Celery
1 stalk
Pickle, dill
1, each
Broccoli
½ cup
Avocado
½ cup
Onion
½ cup
Zucchini
½ cup
Cucumber
½ cup
Cauliflower ½ cup
Asparagus
6 stalks
Bell pepper ½ cup
Eggplant
½ cup
Kale
½ cup
Tomato
1, each
Ylw squash ½ cup
Cabbage
½ cup
Green beans ½ cup

Cheese
Carbs
0.0
0.1
0.1
0.2
0.2
0.2
0.5
0.7
0.8
1.0
1.0
1.0
1.0
1.2
1.4
1.5
1.6
1.7
1.9
2.2
2.3
2.4
2.5
2.6
2.7
2.9

Amount
Parmesan
1 Tbs.
Goat
1 oz.
Bleu
2 Tbs.
Cheddar
1 oz.
Gouda
1 oz.
Mozzarella
1 oz.
Cream cheese 2 Tbs.
Swiss
1 oz.
Feta
1 oz.

Carbs
0.2
0.3
0.4
0.4
0.6
0.6
0.8
1.0
1.2

Nuts & Seeds
Amount
Hazelnuts
12 each
Macadamia 10 each
Mixed Nuts 2 Tbs.
Peanut Butter 2 Tbs.
Peanuts
2 Tbs.
Pecans
10 each
Pistachios
2 Tbs.
Pumpkin sds. 2 Tbs.
Soy Nuts
2 Tbs.
Sunflower sds 2 Tbs.
Walnuts
½ cup
Almonds
24 each
Cashews
24 each

Carbs
1.2
1.4
2.8
6.0
3.8
0.6
3.0
1.0
3.0
2.7
2.8
2.7
7.6
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Turkey
Bacon
Breast
Drumsticks
Ground
Hot Dog
Wings

Amount
2 oz.
6 oz.
6 oz.
6 oz.
1 ea.
6 oz.

Carbs
1.8
0.0
0.0
0.0
0.0
0.0

Deli & Lunch Meats
Bologna, sliced
Breast
Honey Roasted
Roasted, sliced

2 slc
4 oz.
4 oz.
3 slc

0.0
0.0
4.0
0.8

Smoked, sliced
Ham
Pastrami
Pepperoni

3 slc
6 oz.
6 oz.
6 oz.

0.8
5.0
3.0
6.4

Serving Size Key:
Oz = Ounce
Slc. = slice
Small/Medium = size of food
Tbs. = Tablespoon
Tsp. = Teaspoon
Italicized foods = Limit consumption
*Note = Avoid foods that say “low-fat”

Fats & Oils
Fats
Butter
Ghee
Lard
Mayo (orig.)
Miracle Whip
Oils
Canola
Coconut
Grapeseed
Olive

Amount
1 Tbs.
1 Tbs.
1 Tbs.
1 Tbs.
1 Tbs.

Carbs
0.0
0.0
0.0
0.0
2.0

1 Tbs.
1 Tbs.
1 Tbs.
1 Tbs.

0.0
0.0
0.0
0.0

Sesame
1 Tbs.
Vegetable
1 Tbs.
Walnut
1 Tbs.
Salad Dressings
Balsamic vin. 1 Tbs.
Caesar
2 Tbs.
Italian
2 Tbs.
Cider Vinegar 1 Tbs.
Red wine vin. 1 Tbs.
White wine 1 Tbs.

0.0
0.0
0.0
2.7
1.0
2.0
0.0
0.0
1.5

Fruits
Amount
Apple
½ med.
Banana
1 small
Blackberries
½ cup
Blueberries
½ cup
Cherries
½ cup
Clementine
1 med.
Figs (dried)
1 small
Grapefruit
½ med.
Grapes
½ cup
Kiwi fruit
1 each
Lemon juice
2 Tbs.
Cantaloupe
½ cup
Honeydew
½ cup
Orange
1 each
Pear
1 small
Pineapple
½ cup
Raisins
1 Tbs.
Raspberries
½ cup
Strawberries
½ cup

Carbs
7.9
20.4
3.3
9.0
8.2
7.6
4.5
8.9
13.0
8.1
2.0
5.9
7.3
14.5
10.5
9.7
6.8
3.7
4.7

Herbs & Seasonings
Basil
Cayenne Pepper
Cilantro
Dill
Oregano
Parsley
Black Pepper
Garlic

Amount
1 Tbs.
1 Tbs.
1 Tbs.
1 Tbs.
1 Tbs.
1 Tbs.
1 tsp.
1 clove

Carbs
0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.9
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Carbohydrate Count of Common Foods
Foods to Avoid

Legumes
Baked Beans
Chickpeas
Fava Beans
Kidney Beans
Lima Beans
Navy Beans
Pinto

Amount
½ cup
½ cup
¼ cup
¼ cup
¼ cup
¼ cup
¼ cup

Grains
Carbs
21.6
10.9
5.6
5.9
6.1
10.1
6.1

Fruits
Amount
Canned – Syrup
Apricots
Blackberries
Fruit Cocktail
Pears
Pineapple
Prunes
Dried
Apples
Apricots
Banana
Blueberries
Dates
Peaches
Cranberries

Buckwheat
Corn, meal
Couscous
Quinoa
Rice, brown
Rice, white

Amount
½ cup
2 Tbs.
½ cup
¼ cup
½ cup
¼ cup

Pasta
Carbs
19.2
10.6
17.1
8.6
21.2
19.1

Miscellaneous
Carbs

3 halves
½ cup
½ cup
1 half
2 slc.
½ cup

23.8
25.2
16.9
10.3
12.1
28.1

1 oz.
3 halves
1 oz.
2 Tbs.
1 oz.
2 halves
½ oz.

18.1
11.6
23.0
14.5
20.9
13.8
12.1

Chewy candies
Baked goods
Pastries
Crackers
Cookies
Donuts
Foods listed as “low-fat” except for
dairy
Breads

Amount
Macaroni
¼ cup
Semolina
½ cup
Whole wheat ½ cup
Egg noodles ½ cup
Rice noodles 1 oz.
Soba noodles 1 oz.

Carbs
20.3
20.2
16.6
19.2
24.4
17.9

Starchy Vegetables
Amount
Carrots
½ cup
Corn
1 med
Potato
½ small
Sweet potato ½ med
Winter Squash ½ cup

Carbs
4.0
19.6
13.1
10.0
10.4

Serving Size Key:
Oz. = Ounce
Slc. = Slice
Small/medium = Size of food
Tsp. = Teaspoon

Table adapted and modified with permission from Atkins Nutritionals, Inc.®
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Low Carb Food Pyramid

Table adapted and modified with permission from Atkins Nutritionals, Inc.®
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Educational Session Outline

I.

Introduction
A. Discuss the background and intent of the evidence-based practice project
B. Discuss type 2 diabetes and the importance of diet
C. Discuss Hemoglobin A1c and what it means regarding diabetes control

II.

Carbohydrates and Diabetes
A. Explain how insulin and glucose impact diabetes management
B. Explain the effect of carbohydrates on glucose response

III.

Low Carbohydrate Diet
A. Macronutrient content
a. 15% or 65g per day of daily caloric intake from carbohydrates based
on a 1,800kcal/day diet
b. Unrestricted intake of fat and protein from appropriate sources
i. Role of fat and protein on satiety
B. Appropriate Food Sources
a. Foods to consume
i. Unlimited intake from non-starchy vegetables, protein, and fats
ii. Limited intake of fruit
b. Foods to avoid
i. Grains including pasta, bread, oats, flour, rice, and crackers
ii. Legumes – beans including red, navy, pinto, and fava, split
peas, and chickpeas or garbanzo
iii. Foods containing added sugars including items labeled
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“low-fat” excluding diary
iv. Baked goods, sweets, candy, and pastries
IV.

Low Carbohydrate Diet and Diabetes
A. Effect on insulin and blood sugar
B. Potential benefits to consuming a low carbohydrate diet
a. Greater diabetes control and management
b. Weight loss
c. Reduced blood pressure
d. Improved lipid levels
e. Increased energy
f. Decreased risk for co-morbidities associated with T2D
C. Potential risks to consuming a low carbohydrate diet
a. Hypoglycemia
i. Instructions regarding how to treat and who to call, if necessary
b. Headache, fatigue, irritability, nausea, constipation
i. Education regarding short-term effects, how to treat, and
who to call, if necessary

V.

Conclusion
A. Self-reported food diary
a. Explain when and how to complete
B. Three-month follow-up visit
C. Schedule 4- and 8-week phone call
D. Address any questions and concerns

119

REDUCED CARBOHYDRATE DIET EDUCATION
Appendix
G
Review
of Literature

Day 1
Day:
Meal
B
R
E
A
K
F
A
S
T

Date:
Food/Drink

Day:
Amt

Self-Reported Food Record
Month 1
Day 2
Date:
Food/Drink

Day 3
Day:
Amt

L
U
N
C
H

D
I
N
N
E
R
S
N
A
C
K
S
Water Intake 8 oz. = 1 2 3 4 5 6 7 8

*Amt = serving size - i.e. ½ cup; 2 Tbs.

Date:
Food/Drink

Amt
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Day 1
Day:
Meal
B
R
E
A
K
F
A
S
T

Date:
Food/Drink

Day:
Amt

Self-Reported Food Record
Month 2
Day 2
Date:
Food/Drink

Day 3
Day:
Amt

L
U
N
C
H

D
I
N
N
E
R
S
N
A
C
K
S
Water Intake 8 oz. = 1 2 3 4 5 6 7 8

*Amt = serving size - i.e. ½ cup; 2 Tbs.

Date:
Food/Drink

Amt
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Day 1
Day:
Meal
B
R
E
A
K
F
A
S
T

Date:
Food/Drink

Day:
Amt

Self-Reported Food Record
Month 3
Day 2
Date:
Food/Drink

Day 3
Day:
Amt

L
U
N
C
H

D
I
N
N
E
R
S
N
A
C
K
S
Water Intake 8 oz. = 1 2 3 4 5 6 7 8

*Amt = serving size - i.e. ½ cup; 2 Tbs.

Date:
Food/Drink

Amt
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INFORMED CONSENT FORM
Project Title: The Effect of Reduced Carbohydrate Diet Education on Hemoglobin A1c in
Patients with Type 2 Diabetes
Project Manager: Lauren Parker, RN-BSN, DNP Student, Valparaiso University College of
Nursing and Health Professions
Purpose: I, _____________________ (please print), understand that I am being asked to
participate in an evidence-based practice project that will evaluate the effect of reduced
carbohydrate diet education on hemoglobin A1c or blood glucose control in patients with type 2
diabetes.
Procedure: By signing the informed consent, I agree to participate in the evidence-based
practice project that will follow my scheduled visit with the physician, which includes: completing
a demographic information form and a pre-test survey, receiving a 15-minute individualized,
education session on a reduced carbohydrate diet for persons with type 2 diabetes provided by
the project manager, a Valparaiso University DNP student, and measurement of my waist
circumference by the project manager. I understand that I will be asked to complete a selfreported food record one time per month consisting of three days in a row, including one
weekend day. I also understand that my weight, height, body mass index, blood pressure, and
labs including hemoglobin A1c and lipid profile ordered by the physician will be gathered from
my chart and included as data in the project. I understand that I will be asked to make a followup appointment in three months to take the post-test survey, to recheck my weight, height, body
mass index, waist circumference, blood pressure, and to have my labs – hemoglobin A1c and
lipid profile redrawn. I will be required to bring back my completed self-reported food records to
my follow-up visit. The initial visit should take approximately 25 minutes to complete and the
follow-up visit should take approximately 15 minutes. I understand that my physician will order
the laboratory blood tests as routine care, with no additional charge, at both the current and 3month follow-up visit and that my physician supports a reduced carbohydrate diet to help
manage my diabetes. I also understand that the project manager will call my home four and
eight weeks after my initial visit to follow-up on any concerns or questions I may have regarding
the project intervention.
Risks: The potential risks to participating in the project are minimal. As part of routine care, I will
have my labs drawn using a small needle that may leave my arm sore at the insertion site for a
few hours to a couple of days. I also understand that a reduced carbohydrate diet may cause
headache, fatigue, nausea, constipation, irritability, and low blood sugar. I understand that if I
experience a feeling of low blood sugar, I should check my blood sugar immediately. If the result
is less than 70 mg/dL, I should eat 15 g of a simple carb, which can include half a cup of juice or
regular soda, two tablespoons of raisins, or glucose tablets according to the package directions
and recheck my blood sugar in 15 minutes. If my blood sugar does not increase above 70
mg/dL, I should contact the project manager or my primary care physician. If my blood sugar
increases above 70 mg/dL, I can continue with my daily activities but should check my blood
sugar more often throughout the day. If I should experience a headache, fatigue, nausea,
constipation, and/or irritability, I may call the project manager at the number provided for
additional support and/or to express any concerns or questions. I understand that my physician
is in agreement with the diet recommendation and does not view this project as a risk to my
health.
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Benefits: There are many expected benefits from participating in this evidence-based practice
project. The educational session will help me make healthier food choices, understand portion
control, and help me understand how carbohydrates affect my diabetes. I also understand that if
I follow a reduced carbohydrate diet, I may lose weight, lower my hemoglobin A1c, improve my
cholesterol levels, have more energy, lower my blood pressure, and possibly decrease the dose
or number of medications I take to control my diabetes. The expected benefits listed may help to
reduce or lessen the burdens of diabetes in the future including high and low blood sugar
swings, amputation, poor wound healing, high blood pressure, cardiovascular diseases, and
blindness.
Payment for Participation: I understand that I will not be paid for my participation in the
project. I will receive free handouts including sample meal plans, sample grocery lists, lists
containing the number of carbohydrates in common foods, a low carbohydrate food pyramid,
and a self-reported food record sheet.
Additional Costs: I understand that there will be no additional costs to me for participating in
this project. My current and follow-up visit and laboratory tests will be considered routine care
and will not add any additional costs to my visit. My visit will be documented appropriately and
will be covered under my insurance plan.
Voluntary Participation/Withdrawal: I understand that my participation in the project is my
personal choice, and I am free to stop participating at any time without penalty. My future visits
with my primary care physician will not be impacted if I wish to not complete the project at any
time during the 3-month period.
Questions: If I have any questions about the project now or in the future, Lauren Parker
(project manager) may be contacted at 219-688-7896 or through her email address
Lauren.Parker@valpo.edu at any time. If I have questions about my rights as a project
participant, Rasha Abed, Associate Director of Sponsored Research at Valparaiso University
may be contacted at (219) 464-5798.
Confidentiality/Anonymity: Although my personal information and answers that I give on the
questionnaires may be used and reported by the project manager, my name and facts that
would identify me personally will be kept strictly confidential. I understand that all data will be
reported in aggregate or group form. I have been assured of my anonymity or privacy in the
reporting of data.
Consent to Participate in Project Study: I have read or had read to me all of the above
information about this project, the procedure, possible risks, and potential benefits to
participating in the project, and I understand them. All of my questions have been answered. I
give my consent freely and agree to participate.
Participant’s Signature

Date

____________________________

_________________

Project Manager’s Signature

Date

____________________________

_________________
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Demographic Data Form

The Effect of Reduced Carbohydrate Diet Education on Hemoglobin A1c in Patients
with Type 2 Diabetes
Demographic Information
Instructions: Please provide a response for each of the following questions.
1. What is your marital status? Please circle.
Single

Married

Separated

Divorced

Widowed

2. What is your annual household income? Please place an (x) on the line.
_______ Less than $60,000
_______ $60,000 to $80,000
_______ $80,001 to $100,000
_______ $100,001- to $150,000
_______ Greater than $150,001
_______ Prefer not to answer
3. With which racial or ethnic category do you identify? Please mark an (x) on the line.
_______ African American
_______ Asian/Pacific Islander
_______ Caucasian
_______ Latino
_______ Native American
_______ Other
4. What is the highest degree or level of school you have completed? Please mark an (x) on
the line.
_______ High school diploma; GED
_______ Trade/Technical/Vocational training
_______ Associate Degree
_______ Bachelor’s Degree
_______ Master’s Degree
_______ Professional Degree
_______ Doctorate Degree
_______ Other
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5. Meals in my home are usually prepared by…? Please circle the best answer.
a)
b)
c)
d)
e)

Myself
Spouse or significant other
Other family members
Caregiver or caretaker
I usually get or eat my meals outside of the home

6. How many years have you had type 2 diabetes?
a)
b)
c)
d)
e)
f)

6 months to 1 year
>1 year to 3 years
>3 years to 5 years
>5 years to 10 years
10 or more years
I cannot remember

7. Since being diagnosed with type 2 diabetes, have you ever met with a dietitian?
a) Yes b) No
8. Have you ever been told to follow a reduced carbohydrate diet by any one of your
past or current physicians?
a) Yes

b) No

9. How controlled do you feel your diabetes is?
a) Strongly controlled
b) Somewhat controlled
c) Not well controlled
d) Poorly controlled
e) I don’t know
10. How many days per week do you perform physical activity?
a)
b)
c)
d)

0-1 days/week
2-3 days/week
4-5 days/week
6-7 days/week
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Pre-Test Survey

General Questions
1. In the past week, how many times did you consume grains such as but not limited to pasta, bread,
rice, crackers, and or oatmeal?
a) 0-1 times/week b) 2-4 times/week c) 5-7 times/week d) 8-10 times/week e) 10+ times/week
2. In the past week, how many times did you cook dinner at home?
a) 7 times/week b) 5-6 times/week c) 3-4 times/week d) 1-2 times/week) e) 0 times/week
3. In the past week, how many times did you use olive oil, avocado oil, or coconut oil to
prepare your dinner?
a) 7 times/week b) 5-6 times/week c) 3-4 times/week d) 1-2 times/week e) 0 times/week
4. How often do you consume candy, baked goods, pastries, or soda/sugary drinks?
a) 0-1 days/week b) 2-3 days/week c) 4-5 days/week d) 5-6 days/week e) 7 days/week
Education
5. Carbohydrates are the main cause of blood sugar spikes or hyperglycemia ……….T or F
6. Eating a diet high in carbohydrates will help your type 2 diabetes get better ……...T or F
7. On a low carbohydrate diet, you can eat as much protein and fat as you want as
long as you maintain a low carbohydrate intake…………………………………….T or F
8. Eating a low carbohydrate diet may also help you to lose weight, lower your blood
pressure, and may help to decrease the dose or number of diabetes medications you are
taking………………………………………………………………………………...T or F
9. On a low carbohydrate diet, eating bread at every meal is part of the meal plan…...T or F
10. Daily blood sugar levels are the best way to assess how well you are managing your
diabetes………………………………………………………………………………T or F
11. The main foods in a low carbohydrate diet are beef, poultry, fish, pork, non-starchy
vegetables, nuts, hard cheeses, healthy fats and oils, and a limited amount of fruit...T or F
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12. On a low carbohydrate diet, you should avoid food items except for dairy that say “lowfat” because that means that sugar or carbohydrates are added to replace the fat…..T or F
13. Eating fewer carbohydrates and more fat and protein will not keep you fuller longer
compared to a high carbohydrate, low fat and low protein meal…………………....T or F
14. Eating a low carbohydrate diet will keep your blood sugars more stable compared to a
high carbohydrate meal……………………………………………………………..T or F
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Appendix K
Patient Documentation Form

Date 1:

Date 2:

Sex: Female or Male

4-Week Phone Call:__________________

Age:

8-Week Phone Call:__________________
Initial Visit

Follow Up
(3 months)

Weight (lbs.)
Height (in.)
BMI (%)
Waist
Circumference
(in.)
Blood Pressure
(mmHg)
HbA1c (%)
Lipid Profile:
Total Cholesterol,
LDL, HDL,
Triglycerides
(mg/dL)
(If available)
Comorbidities

Current Diabetic
Medications and
Dose

Total cholesterol:
LDL:
HDL:
Triglycerides:

Total cholesterol:
LDL:
HDL:
Triglycerides:
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Questionnaire Content Validity Statement
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Appendix M
Post-Test Survey

General Questions
1. In the past week, how many times did you consume grains such as but not limited to
pasta, bread, rice, crackers, and/or oatmeal?
a) 0-1 times/week b) 2-4 times/week c) 5-7 times/week d) 8-10 times/week e) 10+ times/week
2. In the past week, how many times did you cook dinner at home?
a) 7 times/week b) 5-6 times/week c) 3-4 times/week d) 1-2 times/week e) 0 times/week
3. In the past week, how many times did you use olive oil, avocado oil, or coconut oil to
prepare your dinner?
a) 7 times/week b) 5-6 times/week c) 3-4 times/week d) 1-2 times/week e) 0 times/week
4. How often do you consume candy, baked goods, pastries, or soda/sugary drinks?
a) 0-1 days/week b) 2-3 days/week c) 4-5 days/week d) 5-6 days/week e) 7 days/week
Education: True or False
5. Carbohydrates are the main cause of blood sugar spikes or hyperglycemia ………..T or F
6. Eating a diet high in carbohydrates will help your type 2 diabetes get better …….....T or F
7. On a reduced carbohydrate diet, you can eat as much protein and fat as you want as long
as you maintain a low carbohydrate intake…………………………………………..T or F
8. Eating a reduced carbohydrate diet may also help you to lose weight, lower your blood
pressure, and may help to decrease the dose or number of diabetes medications you are
taking…………………………………………………………………………………T of F
9. On a reduced carbohydrate diet, eating bread at every meal is part of the meal plan..T or F
10. Daily blood sugar levels are the best way to assess how well you are managing your
diabetes……………………………………………………………………………….T or F
11. The main foods in a low carbohydrate diet are beef, poultry, fish, pork, non-starchy
vegetables, nuts, hard cheeses, healthy fats and oils, and a limited amount of fruit...T or F
12. On a low carbohydrate diet, you should avoid food items except for dairy that say “lowfat” because that means that sugar or carbohydrates are added to replace the fat….T or F
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13. Eating fewer carbohydrates and more fat and protein will not keep you fuller longer
compared to a high carbohydrate, low fat and low protein meal……………………T or F
14. Eating a low carbohydrate diet will keep your blood sugars more stable compared to a
high carbohydrate meal……………………………………………………………...T or F
Follow-up Questions
15. Over the last three months, how often did you follow the recommended reduced
carbohydrate diet?
a)
b)
c)
d)

Most of the time (5-7 days/week)
Some of the time (3-4 days/week)
On occasion (1-2 days/week)
Never (0 days/week)

16. How likely are you to continue following a reduced carbohydrate diet over the next 6
months?
a) Very likely
b) Likely
c) Maybe
d) Not likely
e) Definitely not likely
17. Over the past three months, did you experience increased stress levels, a change in your
physical activity level, or a life event such as the loss of a loved one, hospitalization,
vacation, or change in health that may have impacted your ability to follow a low
carbohydrate diet?
a) Yes

b) No

18. If yes to question #17, what did you experience that impacted your ability to follow a low
carbohydrate diet?
a)
b)
c)
d)

Increased stress level
Change in physical activity level
Life event including loss of a loved one, hospitalization, or vacation
Change in health status such as an illness or new diagnosis
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Appendix N
Carbohydrate Diet Education Survey Code Sheet
Identification #:
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

Patient Medical Record Number
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
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47
48
49
50

